AD-A286 940 (
LU

THE SECOND ANNUAL
European Software Engineering
Process Group Conference 1997

EUROPEAN
SEPG

Delegate Material

TUTORIALS

_ 16-17th JUNE 1997
I.glﬁllooozs ' GRAND HOTEL KRASNAPOLSKY
i o AMSTERDAM

‘ Approved for '..1..., I




¢ TUTORIALS - Monday 16" june

Morming

T101a Process and Year 2000: Complacency or Hype?
Watts Humphrey, Virginia Soper & Peter Blundell

T101b Appraisals Using the CMM as a Reference Model
Steve Masters & Donna Dunaway

T101c IDEAL Approach to Implementing Software Process Improvement
Chuck Myers, Paul Goodman & Magnus Ahlgren

T101d Peer Reviews: The Key to Cost-Effective Quality
Fran O’'Hara

Afternoon

T102a The People Capability Maturity Model (P-CMM) - A Brief Introduction
Bill Curtis

T102b Dealing with the Underworld - Accelerating SPI
Mike Morrell, Wilko van Asseldonk & Jeroen Brinkman

T102¢ Software Process Improvement: Business Impacts and Value
David Zubrow

T102d Effective Implementation of CMM Levels 2 & 3
Magnus Ahlgren

TUTORIALS - Tuesday 17" june

Morning
T201a Measurement Symposium (ALL DAY)

KEYNOTE: Controlling Outsourced Software Contracts
Charles Symons

Metrics in Small Companies - Coupling a Metrics Programme to Your Business
Model
Tom Raaijmakers

Quantitative Management of Software Process Improvement
Christof Ebert

Process Improvement by Software Measurement - Current and Future Directions
for GQM Method
Rini van Solingen & Egon Berghout

Software Metrics - Real World Experiences
John Holt

The MIAMI Experience
Chris Herbert

Trends in Software Process Maturity
P David Zubrow

e
N mm
Approved for public relecse;
Handout Index " Distribution Unlimited Page 1

R iad b i T ROV S

I Uy



T201b Dependence to Influence: Developing and Nurturing Effective Sponsorship

Chuck Myers
T201c Risk Management in Practice: Effective and Ineffective
Audrey Dorofee & Ray Williams
T201d Personal Software Process
Watts Humphrey
T20t1e A Method for Defining and Improving Software Processes
James Hart
Afternoon
T202b Blind Faith is Not the Answer - Establishing a Customer Focused Requirements
Process that Consistently Delivers
Mac Craigmyle
T202¢ Process Improvement Action Planning
John Vu
T202d Project Planning, Tracking and Configuration Management for Project Leaders

Tim Kasse & Peter Leeson

Handout index Page 2



Watts §. Humphrey, SEI The Year 2000 and Process Improvement

ctne Year 2000 and
Process Improvement

Watts S. Humphrey

Software Engineering Institute
Carnegie Mellon University
Pittsburgh, PA 15213

Sponsored by the U.S. Department of Defense
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’ Solving the year 2000 problem
(Y2K) will not improve your
business.

But you are more likely to have
a business.
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Agenda
The year 2000 problem (Y2K)

Attacking the problem
How a mature process helps

A Y2K strategy

]

References -

Conclusions
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The Problem - 1

Without correction, most software systems will "
not work, starting with dates of 1/1/2000. -

This is true of
shardware
sgsoftware
*support systems

Copynight © 1997 Carnegie Malion University The Yeer 7000 and Process improvement 4
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The Problem - 2

The principal causes of the Y2K problem are
*date abbreviations: 99 instead of 1999

*use of incorrect dates in random number
generators, keys, etc.

*use of 00 or 99 as reserved numbers
*incorrect date calculations

Date calculations
*every 4th year is leap year
*except every 100th year
*except every 400th year
*except ...

Copyright @ 1997 Camnegee Melion University The Year 2000 and Process improverment §

Leap Year Calculations

The year has 365.242199 mean solar days.
*Every 4 years, there is an extra 0.968796 days.
*So we add a day on leap year

In every 100 years
*we have added 0.7801 days too much
*so we skip a leap year

In every 400 years
*we are 0.8796 days short
*so we add a leap year day, etc.

Copyright © 1997 Carnegie Melion University The Yeer 2000 snd Process improvement §
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The Problem - 3

The principal consequences of Y2K are
*application programs may fail
*systems programs may fail
*the hardware may fail
*vendor products may fail
ecustomer data may be incorrect
*anyone’s data could corrupt your system

¢

Copynght © 1987 Camegee Melon Unvversity The Year 2000 and Frocess improvement 7

Is the Problem Real?

If your organization does not believe Y2K is real
*and if you do not have an aggressive program
*you are in danger of a business disaster

The evidence is overwhelming.
*Every study agrees.
*Repeat studies find the costs are higher the
cioser they iook.
*The cost of recovery is increasing by 20% to
40% with each year of delay.
*There will not be a magic tool or fix.

Copyright © 1997 Carnagie MeNon University The Ysae 2000 snd Process improvement §
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Some Examples - 1

U.S. Social Security Administration
*A major system failed in 1989.

*They have 30MLOC and 20MLOC in
development.

*Their total estimate is 300 programmer years.

Yellow Technology
*165 systems, 13,000 modules, 1SMLOC
*Analysis took 10 people 3 months

*The total estimate is 150 to 200 programmer
years

Copyright © 1997 Carnegie Malion University The Yeer 2000 and Process improvement $

Some Examples - 2

A Cap Gemini study of 3 organizations

*financial services

-40 systems

-6.5 MLOC

-89,535 dates to change
*Insurance

=231 systems

-1AMLOC

-243,313 dates to change
*Manufacturer

-329 systems

-59 MLOC

-346,412 dates to change

Copyright © 1297 Carnegie Mallon UniveryRy The Yaaer 2000 and Process imprevomant 19
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&

The Key Issue is Schedule

The end date is fixed.
It is before 1/1/2000.
There is no technology fix on the way.

if Y2K costs more than planned, that could be
painful.

e

If you are late, that could be fatal.

Copyright © 1987 Carnegle Melfon University The Yesr 2000 and Process improvement 11

Process Needs

To reliably meet the date, you need an effective
process.

¢ >

The critical process areas are
*Requirements Management
*Software Subcontract Management
*Software Project Planning
*Software Project Tracking and Oversight
*Software Quality Assurance
*Software Configuration Management
*Peer Reviews

Copyright © 1997 Carnegie Melion University The Yesr 2000 and Process improvement 12
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There 1s Good and Bad News

With cCMM ¥

*bad news: process improvement takes time

*good news: the first benefit is better schedule
management

With PSP S¥
*bad news: learning PSP is a lot of work
*good news: you can do it in a few weeks
*jit will
-accelerate CMM improvement
-show engineers how to make schedules
-produce high-quality software

SMcapability Maturity Model, CMM, Personal Software Process, and PSP
are service marks of Carnegie Mellon University.

Copyright © 1997 Camegre Mellon Universily

The Year 2000 and Process improvemeni 11

The Topics of this Talk

P The principal steps for attacking the Y2K
problem

How process improvement can help

A process strategy for Y2K

Copyright © 1997 Camegle Meior University
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The Principal Y2K Steps

The principal steps for attacking Y2K are
*build awareness
sinventory your systems
*assess these systems
*plan the repair work
*do the repair work
stest the fixes
*install and use the repaired systems

()

Copyright © 1387 Carnegee Malton Unuversity The Year 2000 and Process improvement 15

Creating Awareness

If your organization is not aware now, there is
not much more | can say.

Keep trying to wake them up.

But if they do not act soon, update your
resume.

Remember, this is a software quality problem.

If there is a disaster, you will be blamed.

Copyright © 1387 Carnegie Melion University The Year 2000 and Process improverent 16
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Inventory Your Systems

Analyze the systems you currently use.
Follow a triage strategy.

In medical terms triage is where you
*ignore the patients who will die with treatment
*ignore the patients who will survive without

treatment
*only work on patients who will survive with
treatment
Copynghit © 1997 Carmeges Melion Unwvarsity The Year 2000 and Frocess improvament 17

Triage for Y2K

For Y2K, triage means
*[gnore the systems that do not have Y2K
problems.
*ignore systems with Y2K problems that will
not cause business failure.
-their failure may cause inconvenience
-but the business will survive
*Only work on those systems that will cause
business failure.
-Do these first.
-After they are fixed, think about the others.

Copyright © 1997 Carnagie Mellon University The Year 2000 and Process improvement 18
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The Inventory Results

A list of all products
sthose to ignore
sthose that are critical

The deadline dates for each
eplanning and inventory systems look ahead
*billing and payroll systems look back

Remember to include

*internally and purchased systems
*support hardware and software
*tools and utilities

Copyright © 1987 Carnegie Metion University The Year 2000 snd Process improvement 13

Other Systems

Also have someone look at
*the elevator system
*heating systems
*telephone and communications systems
*your bank’s systems
syour suppliers’ systems
*your customers’ systems

Almost any of these could impact operations
*you need to know which could fail

seither fix them, replace them, or have a
disaster plan

Copyright © 1997 Carmegie Meilon University
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Process Impact on Inventory - 1

The inventory work is a form of requirements

You need an orderly process for
*gliciting requirements
°reviewing requirements
*approving requirements
*making sure the developers understand the
requirements

And these processes need to be tailored to the
Y2K problem.

Copynight © 1997 Carnegle Melion Univarsity The Year 2000 and Frocess improvement 11

Process Impact on Inventory - 2

Requirements management is crucial.

The organization's needs will change.
*So should the Y2K plan.
*These changes must be managed.
*if not, they will destroy the project.

You cannot afford small uncontrollied
requirements changes.

They will nibble you to death.

Copyright © 1987 Camegie ileton University The Year 2000 snd Process improvement 22
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Assessment and Planning

First, determine the strategy for each product.
*Should you ignore it?

*Should you fix it?

*Should you develop a replacement?

*Or should you buy a replacement?

These decisions must be based on
*a technical understanding of the work
*an assessment of costs and development time ‘

*an estimate of the consequences of doing
nothing

Copyright © 1997 Carnegie Melion University The Year 2000 and Process improvement 2)

Deciding to Fix or Replace

You can learn little by looking at the product.

You need to know
swhat it costs to maintain the product
sthe number of defects found and remaining
elikely future maintenance costs

You also need to know

*if the program will meet future application
needs

*what a replacement would cost
*if commercial replacements are available

Copyrighit © 1997 Cornegis Melon University The Yeer 2000 anc Process improvement 24
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A Y2K Rule

Unless the work is nearly done, do not develop
new or replacement systems.

New development is far too risky, unless

*your development group consistently meets
all its dates

*development will be done by early 1999

Planning and conversion will take time.

*You can’t afford to spend this time testing
defective new products.

Copynght © 1397 Carnegée Melfon University The Year 2000 and Process improvement 25

Process Impact on Assessment
and Planning - 1

The critical KPAs for the assessment and
planning phase are

*Software Project Planning
*Software Subcontract Management

Copynght © 1937 Carmegie Meilon Universty The Yeor 2000 and Process improvement 14
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Process Impact on Assessment
and Planning - 2

A mature process provides a wealth of data for
the make, fix, or buy decisions.

The engineers will make better plans.

You will get Y2K data as the work is done.
*an early indication of estimate accuracy
*a better basis for projecting completion
*a sound basis for updating plans

Copynght © 1987 Carnegee Meifon University
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CostPerformance vs.CMM
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Schedule Performance vs.
CMM Maturity Level
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Development

The development steps are
- *Analyze the critical products.
*Design and make the needed fixes.

*Ensure that the fixes are correct and do not
cause regressions.

To do this, the engineers need to
*understand the product

edesign the fix

*make it consistent with all interfacing
products

*make it consistent with Y2K design standards

Copynght © 1997 Camegie Metion University The Year 2000 and Process Improvement 10
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The Importance of Quality

When engineers make fixes, they inject defects.
*these can cause serious problems
*not only at the Y2K dates
*hut both before and long afterwards

Poor quality work also impacts
*estimate accuracy
*the schedule
*the ability to predict completion ‘

Copynght © 1997 Carmnegee Malion University The Year 2000 and Process improvement 31

Defects in Modified Code - 1

OIS 360 MVS - 15 % of fixes injected errors ‘
Hughes study - 17 % of error fixes incorrect

AT&T - 33 % of fixes injected defects

Ohba - 19 % fix error rate

Levendel - 1 in 3 fixes in error

Copynght © 1997 Carnegie Metion University The Yesr 2000 amet Process improvement 12

¢

Monday 16 june (T101a-1) S-16




Monday 16 June

Defects in Modified Code - 2

Gibson - 58 % of 8 line fixes in error

DoD - fix errors versus change size
*1 line - 50 %

*5 line - 75 %

*20 line - 35 %

U.S. Air Force Missile system - 75 % of system
test fixes injected defects

Copynght © 1397 Camegee MeNon University The Year 2000 and Process improvement 13

Process Impact on Development - 1

The critical KPAs for the development phase
are

*Software Project Tracking and Oversight
*Peer Reviews

Copynght © 1997 Camnegie Melion University The Year 2000 snd Process imorovement 34
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Process Impact on Development - 2

The CMM introduces peer reviews at Level 2.
These resultin

*higher-quality code

*reduced testing time

*accelerated schedulas

The PSP shows engineers how to remove most
defects before compile and test. This

*saves development time

*produces essentially defect-free programs

Copynght © 1337 Carmegie Mallen University The Yaar 2000 and Process improvement 35

AIS System Test Reduction

Non-PSP Size System Test Time
A 30 req. 2 months
B 19 req. 3 cycles
Cc 30 req. 2 months
v} 15.8 KLOC 1.5 months

PSP
E 11.7 KLOC 1.5 months
F 24 req 5 days
G 2.3 KLOC 2 days
H 6.2 KLOC 4 days
! 1.4 KLOC 4 days
J 13.3 KLOC 2 days

Copynght © 1997 Cormegle Melon UniversRy The Year 2000 and Process improvement 36
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Testing

For Y2K, testing will be a challenge.
Testing will take time.

Testing cannot be exhaustive.

To get a quality product, you must put a quality
product into test.

Copynight ® 1937 Carnegse Mulion University The Year 2000 snd Process improvesent )7

Stress Operating Regions
Safe region - tested
{shaded)
Overload Unsafe region - untested
{unshaded)
Configuration
Hardware
failure
Resource
contention Operator
error
Data
error
Conyright © 1997 Carnegie Melion University The Yasr 2000 and Process improvement 38
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Unique Problems of Y2K Test - 1

it will not always be possible to advance dates.

You cannot test a system unless either
*all the changes are made or
*gpecial interface code is developed and tested

You cannot generally test
ssuppliers’ systems
ecustomers’ actions
*some commercial hardware and software

€

Copyright @ 1927 Carnegie Mulian Untversiy Tive Yoar 2000 anet Process improvement 39

Unique Problems of Y2K Test - 2

Some systems will have early critical dates.

Thus you must test with a mix of
*retrofitted and unretrofitted applications
*old and new databases
*non-conforming customers and suppliers
L ]

Also remember to merge in ongoing
maintenance at every test cycle.

Copyright © 1997 Carnagie Melen Univershy The Yeor 2000 snd Process wmprovement 46
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The Y2K Testing Strategy

The testing must be designed to find poor-
quality components, not to find and fix defects.

The defective components are then returned to
development for inspection and repair.

To do this, you must
*keep test data
*use these data to find the poor components
*train the developers to inspect for defects

Copyrght © 1997 Carnegie Meton University The Yor 2000 and Process improvement &1

Process Impact on Testing

The critical process capabilities are
- sSoftware Quality Assurance
*Software Configuration Management

These capabilities are needed during test.

Peer reviews should also be used as a filter at
test entry.

The objective is to find and clean up the
defective work before test.

Copyright © 1997 Carnegie Mellon University The Yser 2000 and Process improvement 42
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Installation and Use

The steps in installation and use are
*train the system users
*install new procedures and systems
strack and fix defects

*use defect data to identify poor quality
products to return for repair

Copyright © 1987 Carnegee Mellon Urvversity The Year 2000 snd Process improvemant 43

The Operating Environment

Starting well before 1/1/2000, you will face a
mixed operational environment.

Some systems must be fixed early.
*forecasting
*inventory management
*financial planning
*scheduling

Also, some systems will have dependencies on
others that are not retrofitted.

Copyright © 1997 Carmegie Melon Unfversity The Year 2000 and Process improvement &4
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Expect a Dynamic Environment

The operational systems will change weekly
and sometimes daily.

You must know the status
*of every system
*of the system dependencies

You need these data to
*operate the systems
*and to find and fix defects in the systems

Copyngin © 1997 Carnegie Mellon University The Year 2008 end Proceas /mprovement 45

Process Impact on Installation
and Use

’ To help, these process improvements must be
put in place early.

They will pay off with
*on-time system installations
sfew defects
*known system status and procedures

Training will be important here and throughout
the Y2K project.

Copyright © 1997 Camegse Metion University he Year 2000 ond Pracess improvement 48
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A Process Improvement Strategy

A mature software process would be a big help
in addressing the Y2K problem.

But what if you do not have a mature process?

You need a pragmatic strategy.
*Build on current process improvement work.
*Augment this work for critical Y2K needs.

L)

If you have done an assessment
*review the results

*accelerate the critical improvements

Copyright © 1997 Carnege Meilon University The Year 2000 and Process improvament 47

Process Assessment

If you have not done a process assessment, -
and do not have one planned

*you need an immediate process evaluation
*this will identify critical process weaknesses

Get an assessment or capability evaluation as
soon as possible.

*Use the results to guide your improvement
work.

*Follow the Y2K improvement strategy.

Copyright © 1997 Camegle Mellon Unrversity
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PSP Training

Identify the Y2K development team.

Get them all trained on the PSP as soon as
possible.

Get one of your engineers trained as a PSP
inst uctor so you can train new team members.

The instructor will also help and guide the Y2K
team in using the PSP in their work.

Copyright © 1997 Camegie Mellon University The Year 2000 and Process /mprovament 4%

Y2K Improvement Priorities - 1

You need the following CMM KPAs to guide the
inventory, assessment, and planning work.

*Requirements Management
*Software Subcontract Management
*Software Project Planning

Do these first.
*they will help you plan the work

*and they will identify the time and resources
needed

Copyright © 1997 Camagie Mellon University The Yesr 2000 and Pro-ess Imorovement 50
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Y2K Improvement Priorities - 2

As soon as possible, and before starting
development, address the following KPAs.

*Software Project Tracking and Oversight
*Peer Reviews
*Software Quality Assurance

These will help you
strack the development work
eproduce higher-quality fixes

Copynght © 1997 Carnegie Meifon University The Yaar 2000 and Process improvement 51

Y2K Improvement Priorities - 3

The next critical need is software configuration
management.

SCM is important during development.
It is critical during test and operations.

It will help you
*control the environment
*manage installation evolution
*recover from regressions

Copyright © 1997 Carnegie Meilon University The Year 2000 and Process improvement 52
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Y2K Improvement Priorities - 4

While all the other KPAs would help, you don’t
have time for everything else.

You need to use process improvement triage.
*Focus on the critical KPAs.

*Do them in step with the Y2K work.

*Get them in place as fast as possible.

This will accelerate all your other work.

Copyright © 1997 Carnegee Meilon University The Yesr 2000 and Procass improvement 53

Be Pragmatic

The objective is to guide the management and
P development work.

Your objective is not to pass some Level 2 or
Level 3 checkpoint.

Get the critical KPAs in place
*get them used
*and move on to installing the next KPAs

Copyright © 1927 Carnegie Metion Unéversity The Year 2000 and Process improvement 64
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Make Line Management
Responsible

The line managers must be responsible for the
process improvement work.

*This work is for them.
°it will help them do their jobs better.

If the line managers are not responsible
*nothing will happen
ecertainly not in time

Copynght © 1997 Carnegee Mellon University The Yesr 2000 and Process improvement 55

Measure Line Management

Measure progress every month.
*Post the status of each department.

*Have senior managers review progress every
month.

When managers’ evaluations depend on
process improvement results

*they will get it done
*and faster than you thought possible

Capynght © 1397 Carnegie Mallon University The Yesr 2000 and Process improvement 56
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An Example Progress Report

Percent
Full or » .
Partial [ ] Partial
@ Full
Copyngnt © 1997 Carnagie Mation University The Year 2000 and Process improvement 57

The Impact of Y2K

Think of Y2K as a hurricane.
edangerous and damaging while it lasts

if you are not prepared
*and if you use a poor-quality process
*and there is anything worth saving
*the cleanup will take years

Copyrght © 19T Carnegie Melon University The Year 2000 ard Process improvernent 58
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Y2K References

Some useful references on Y2K are

*“Year 2000 Computing Crisis: An Assessment
Guide,” GAO/AMD-10.1.14 http://www.gao.gov/
*R.A. Martin, “Dealing With Dates: Solutions for
the Year 2000,” IEEE Computer, May 1997.
*T. Backman, “Summary of the Mitre
Assessment of the Effects of Two-Digit Years
for the Year 2000,” Jan. 1996,
http://www.mitre.org/researchly2k.
*“The Year 2000 and 2-Digit Dates: A Guide for .
Planning and Implementation,” IBM Report *

GC28-1251-00, 1996,
http://www.8390.ibm.com/stories/tran2000.html

Copynght © 1997 Carnegre Melion University The Year 2000 and Proceas improvement 5§

PSP References

For more information on the PSP, see
swww.sei.cmu.edu

The SEI offers PSP instructor training.
*Contact SEl industry relations.

The SEI also maintains a list of qualified PSP
instructors.

Copyright © 1997 Carnagie Melion University The Year 2000 snd Process improvement 0
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More References
Also see the following general Y2K references:

SEl: http://lwww.sei.cmu.edu/-reengineering

STSC: http:/www.stsc.hill.af. mI/RENG/index.htmi#2000
MITRE: http://www.mitre.org/researchly2k

iSA:
http://www.mitre.org/research/cots/COMPLIANCE_CAT.html
IBM: http://Iwww software.ibm.com/year2000/

BCS: http://iwww.bcs.org.uk/millen.htm

GTE:
http:/iwww.mitre.org/research/cots/GTE_CRITERIA/htmi
Peter de Jager: http://www.year2000.com

Copyright © 1587 Carmugie iellan Universiy The Year 2000 and Frocess improvesant §Y

In Conclusion, Remember

The Y2K problem is serious and real.
There will be no magic technical fix.

If you do not have an active program underway,
you are late.

You should build on the process work you have
underway.

Accelerate work on the critical KPAs.

@ 1507 Carnegly Mellon The Year 2000 and Precess improvament 82
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Year 2000 and Software Process Improvement

European SEPG - Amsterdam

—_———— = Virginia Soper
S == === virginia_soper @vnet.ibm.com
e = June 16, 1997

» How complex is it?
~ What makes it unique?

» How can it be addressed
most effectively?

» Who will be the winners?
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A key challenge for software development is the
increased speed of delivery of high quality solutions to
address the year 2000 problem.

« Although the problem is a technical one, the solution is potentially one

of the biggest logistical and management headaches you may have
ever encountered. (John Phelps, Gartner Group)

« It customers are to be successful in tackling the Year 2000 issue, they
need to focus on specific date change methodologies, processes --
and over all project management. (John Phelps, Gartner Group)

o Check everything.....: system development practices; system

« Testing the whole of a mainframe application is no mean undertaking.
It is rarely possible to take an application out of commission in order to
change the system date and run Year 2000 tests. Hot backup and
disaster recovery service providers should now be looking to extend
their facilities to offer a test environment for mainframe Year 2000
projects. (CCTA)

Why is Year 2000 a complex and different problem?

« Amount of corrections and amount of test (50% of the
resources)

« Unknown variety of possible defects and of secondary
defects generated by changes

« Very large project size and manageability challenge
encompassing the entire organization with a great need for
coordination required by the dependencies between
applications and the amount of external and internal
interfaces

« Magnitude extends beyond in-house applications spanning
system software, middieware, standard applications,
hardware, network and non-IT issues - making testing
very complicated

o Firm immovable deadline

« Limited resources and shortage of skills

o Need for a structured approach and well-defined standards
used all over the organization to ensure quality and
working interrelationships between the applications
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Comparing year 2000 to another large complex issue,
EURO single currency, highlights more of its unique

characteristics.
Year 2000 and EURO
o Similarities + Differences
+ Multiple application changes + Movable vs. immovable

EURO not sudden death
EURO => Business benefits

» Use of tools (e g similar supp.
toolset for assessment and

-

detailed analysis) v EURO could collapse (low risk)
+ Use of same resources v Y2000 is everybody
+ Complex testing v Testing activities:
+ Methodology Y2K = automated regression
testing
v Industry and country awareness EURO = business functional testing

at different levels:

opyright 1BM Corp.

IBM (IDC) Market Survey:
Some of the main observations...

. &
« IT people today have a good level of awareness of \:\\Q‘i\x&?
the Year 2000 problem; however, the understanding &\S\\‘%\\
of the depth and impacts of the issue is still not very S0
. R R N
high. AR
A \\t-\'\
SN
« Many CEQ's are still not aware that the Year 2000 \~‘:\3§§\\ .
issue is critical to their business and needs their full =
support; many still consider it as a purely technical
problem to be solved business as usual by their IT - %
department. RS
SOEESEE g,
SN e
« The difficuity of the Year 2000 issue is still SRS
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The current business alignment, service delivery and development
processes need to be assessed and enhancements identified to
ensure a level of maturity consistent with the complex logistical and
management challenges of a year 2000 project.

« How effective are the processes today?

o Are there business initiatives in the
pipeline that may be impacted by the
year 2000 readiness work?

» What changes to existing application
portfolio strategy, processes, skills and
organization will be required? Mgasurement

Culture

s Are current standards and tools
adequate?

Skills Technolpgy
Is the organization (management, staff)
and culture ready for the extent of

change?

Unmanaged technology risk leads to business
exposure. The technological root cause needs to be
managed proactively whereas business exposure
requires contingency planning.

IT Process risks/root causes
« Business/IT Alignment
Project Management

Business risks/consequences |
» Survival

* . .
« Testing o Financial Loss
« Configuration Management « Damaged Image
« Change Management « Embarrassment
o Quality Assurance
o Service Delivery
Dependent upon

« Approach, Assessment

. Master Plan

« Management Commitment

[2]
o
°
-
3
(-]
-
&
=
O
Q
3
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Software Process Improvement is a very important part of the
Assessment phase of the year 2000 comprehensive methodology.

OBJECTIVES of Year 2000 Software Process Assessment:

« Assess the development environment and key processes for
year 2000 adaptation

o Assess the risk of year 2000 with focus on the key
processes

+ Investigate the_change readiness of the key
processes

« Give recommendations to minimize the company's risk
for year 2000 adaptation

The Assessment is specific to the scope of the problem which is
Replace sized by the following techniques:
® Scarmingarcg patern matching of appiicat.ons with year 2000
scanning tool
v Q Reuse ® Samples from program are manually \nvestigated for year 2000
J ’_ problems and cofrected to measure the tme it takes to adapt
o Retire and correct an apphication
@ Evaluation of hardware and software vendors
\ Refurbish ® Investigation and revision of IT strategy and plans to fit the year
2000 resource demand

Collected facts, structured in a logic diagram, lead to conclusions
and recommendations: a precise and objective description and
prescription relevant to the specific year 2000 situation.

'! Hypothesis
covering - .
_ year 2000 . Conclusions
L !
‘ Individual interviews 1
pa— [ Findings
ey an Group interviews
Control ! s
Questions \sl Documentation Risk and Maturity Evatuation
— 7 of critical processes
Questionnaire J

% .
\L AD Benchmark j (

i Recommendations

Monday 16 june (T101a-2) -5
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A maturity assessment of year 2000 critical processes...

Maturity

Process

Streategy st
Planmwy

Reguirerects Tiehraton
Analysts and Design
Component Progucticn

Implementation
Maintenance
Redevelupment

|
]‘ Buiding and Testing
\
I
I

e Marageaet

{

AD Pracess Management }

AL Teurnotagy Managemen N i (&. l
Intormanon Resourne Mgmy - + - -|- -T1° N A

|
i

(R P e
i Library & Configuralion Mgm PC HOST

Management

Human Resource Mgmt I ! “<l---F-=1---
Organ-zalloﬂal[)eveovm,'---r--_---v---: ------- O et SRy S,
|
F.nancial Management [ ‘] i s Bl ‘Supported
| Reiahonsheyp Manage i —_ - e —j~ @~ 4 — = | ¢ Theoutined process :«
! ” | | 1 ’ suppo-ted through specific methods
a with specific tools ang

seccmmended minmum
1 level for Year 2000
\ adoption J

assisted through support staff
services

IBM’s Application Development Benchmark has been used as
a first step in assessing the capability of an AD organisation
to meet specific challenges, such as Year 2000

10 -
"Overall results : .
: show a correlation | | A T
between process ‘ x w1 -
maturity and - : ot -:&-2-.-- .
erformance. [ -, 0y L

P g :E: -"-.%F 5-.
Companies witha | £ - s -:\.':'-' .o

high practice T L R

index are 11 times | L.

more likely to be
| high performers | o -

Practices index
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Questions look for objective responses over a range from 1 to 5.
Analysis of the raw data creates practice and performance
indices for positioning on an X/Y axis. Sample questions:

1 2 3 4 5 Score

6. Inspections Code Code formally "Formal
or reviewed inspected and .inspection and -
walkthroughs informally resolution of . correction of :
defects 'all deliverables: |
verified ; | ]
9. Defect More than 3 Afound 0.6 Léss than 0.7 -
density of 'defects per defects per  !defects per | :
delivered delivered FP  delivered FP  delivered FP
'software (30 defects (6 defects per (1 defect pe
per KLOC KLOC Cobol) :KLOC Cobol) |
Cobol) in first in firstyear  in first year | 1
year after after delivery  after delivery j
delivery ‘ i

There is a complex interrelationship of practices which must be
handled in parallel. Leaders consistently show higher levels of
performance in these key areas of IT Effectiveness.

‘ !

culture technology metrics

index

#Leaders Laggers

T101a-1) 5-24
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The Risk assessment is a very important input to the planning
process to initiate specific SPI activities where the risk is high
and to predict the likelihood of meeting project plan deadlines.

Fihk assessment for Year 2000 projects IVW Low| “Low ~TAverage | High. JVery leJ

Assessment of Source Code / Version Control Capabiidy

Assessment of QA / Testing Capabilty

Assessment of Change Management Capabilty

ﬁequremems are the basis of Project Plans

lverables. Work Effort. Costs, Schedule and criwcal
Computer Resources are documented in Project Plans
Changes to Dehverabies and Commrments are tracked and
yeviewed

IThe work of Contractors / Qutsourcers is carefully planned and
reviewed

any fixes required of many breakdowns

roblemn Management for identifying and tracking problems
exists and i1s followed

[Overail Risk Assessment

The knowledge and use of methodologies in an organization
forecast the degree to which standards and discipline will play a
critical role in the year 2000 implementation.

Knowledge of methodologies Actual use of methodologies

1

. Amays

Satwlact.a

Q Copynght IBM Corp

B A TIP N R R - B N P P
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Efficient communication and coordination of readiness
activities will be required both internally throughout the
company and externally with vendors and suppliers.

Do you exchange data Are you working with

electronically with outside them to co-ordinate

organizations ? Year 2000 activities ?
71% 31%

. No . Yes 1BM (IDC) Market Survey

=
;Copyright IBM Corp.

&

S pr e b R IR Y Y Ve e o

The critical role of the testing process in year 2000 will require
more structure and rigorous standards. Unique project
characteristics suggest shifts in approach and coverage.

Test Thoroughness Testng Approach
To what degres do you use the following type of tests

$‘tv Aways

K

Often

Seidom

Fnsagree - Mumensnce  Test Marming  Quallly

Devolopomant

N"'J& e !/-e"/ .,.
LTI EITLL,

is testing of new dev. and maintenance

Degree of User involvemant

performed differently ?
37.5%
Never Don't
Evshuete Plan Create  Usability 33.3% a8 No
test accept testdata tosty - @ Yes
result tent
29.2%

aopynom la—u Corp ;
AL SRR LN St o 1 TSI SNBSS 8 o 0 PN s B 3 B €SS0 0 - e AR i e A
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Normal business activities may be impacted by lower levels of
service delivery from development and maintenance departments,
the degree of which can be forecast by various indicators.

An assessment of how time is spent on activities in AD
organizations is a time forecaster. quality predictor. and service
delivery indicator for the year 2000 project.

Time distribution in AD departments

The average
time spent on
maintenance in 10
organizations is

14.0%

New - development 10.5%

very low & 8.5%
compared to the Enhancements 14.2% @
year 2000 task

 ahead. | Corrections 12.2% 10.4%

é—CopyﬁgM I8M Corp.

There are dramatic differences in the performance of
European software developers. How much better are the
leaders when compared with the laggers?

Practice category: Leader achievement:

development >5x better
_productivity
maintenance >10x better
productivity
quality >30x better
delivery on-time and 4x better
within budget
development vs 2x better
maintenance effort
estimating accuracy within 10% (vs >40%)

Acoiz #90n Develcpment M3:tces and Pedcrmance r Suroe

S T TR T £~ ¥ e e PR T T 7 e S I
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As aresult of a year 2000 assessment, 6 top priority action areas are often
identified. For each area, an owner is appointed to develop a plan and
implement that process improvement. The positive side effects from SPI
live on even after year 2000.

Priority BENEFITS

Actions « Improved management and application development
processes

« Strengthened Change Management and Configuration
Management, including version control

o Better organization, management and utilization of data: a
thorough clean-up of the entire application portfolio
removing dead code and replacing applications that are
not cost effective to maintain

« Improved testing environment; fewer defects

« A more structured, disciplined way of working using weil-
defined standards and processes to assure higher quality

o Productivity tools and testing tools for year 2000 can also
support the future development and maintenance process

OCopyﬁqht IBM Corp.

Summary

~Year 2000 is a high risk
project demanding top
management attention.

~Software Process
improvement with a focus on
year 2000 will reduce the risk
and improve the chance of
your company surviving year
2000.

~|T Effectiveness performed in
parallel with year 2000
transformation will enhance
your competitive position.

(T101a-2) S-11
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For more information, please contact....

Europe

96, Fax. +45 - 45 87 44 38. Internet: chap@dk.ibm.com
Internet

= http://www. software.ibm.comyyear2000
= hitp://www. europe.ibm.conmv/software/benchmk

= Charlotte A. Pedersen, IBM Consulting Group, IBM Denmark A/S,
Nymoellevej 91, DK - 2800 Lyngby, Denmark, Tel. +45 - 4523 33

©Copyright IBN Corp.

Position your organization to be a leader...

). =

Examine your IT Effectiveness
now to enable your organization

to cope with the year 2000
challenge ....

«.you have only 927 days left!!!

o
o
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FACTS ABOUT

IBM AND THE YEAR 2000

Introduction

The "eve” of the new millennium -- when 1999 becomes the year 2000 -- presents a
significant challenge to users of computer systems and applications using two digits to
represent the year.

That simple change on the calendar may skew the accuracy of data created by computer
applications from word processors to databases, and could affect calculations, comparisons
and data sorting in systems ranging from the desktop to the largest server. Although the
price tag for making systems Year 2000 ready (+) could be high, failure to act will adversely
affect a broad array of commercial, industrial, educational and government operations.

This situation -- which can exist in any level of hardware or software, in microcode, in new
and old applications, in files and databases, and on any computing platform -- must be
addressed by all those who use and depend on information technology (IT).

The Chailenge

Many computer operating systems and applications use a standard two-digit year field -
MM/DD/YY - where YY represents the year. For example, a computer would write January
1, 1999, as 01/01/99 (in binary 0’s and 1’s, of course). When the year 1999 rolls over to 2000,
many systems that use the two-digit year field will express the first day of the new year as
01/01/00, and assume the "00" means 1900 -- reading "00" as coming before "99" in
numerical sequence.

Many existing programs calculate the length of time between dates by subtracting two-digit
year fields from each other. In 1999, for example, an application computing the age of
someone born in 1953 would provide an answer of 46 years (99-53 = 46). But a year later,
when 1999 becomes 2000, if the two-digit year field is not addressed, the age of that person
could be computed as -53 years (00-53 = -53).

Similar problems may occur with invoices, payrolls, credit card transactions, bill payments,
inventory systems, auto loans, auto license renewals and automated elevator operations.

That reality prompts some questions.

Monday 16 june T101a2)P-1




First, why didn’t programmers foresee from the beginning that two-digit year date fields would be a :
problem and use four digits to represent the year? @

Until recently, computer memory and storage were costly and in short supply, and
performance could be adversely affected by the fnanipulation of "unnecessary" data. It
made sense to save several characters in every date entry in a database, especially

those containing millions of records. And even programmers who considered the issue may
reasonably have assumed that the applications they were writing would be replaced long
before this calendar change could cause problems. Remarkably, many of those old
programs are still in use, often as an important part of company information systems, and
the data and processing are still in the same two-digit format.

Second, why wasn’t this situation remedied before now?

In many cases, date fields cannot easily be expanded to include more than two numbers.
Computers cannot be instructed to globally insert the digits "19" before the two-digit year
field, because some dates may refer to a different century. The solution is to update or
replace old programs and databases or painstakingly find every place in a system that uses
the date to trigger a calculation or a routine and rewrite the code. All applications must be
changed in a co-ordinated fashion and tested to ensure they can properly handle dates
within and between the 20th and 21st centuries.

And third, why have companies waited until now to grapple with the date problem?

Not all companies have waited. A few industries started using four-digit year date fields
when bank application and insurance programs first began to deal with amortization and
interest table calculations into the year 2000 and beyond. Some computer users may have
waited, though, because the task of fixing the problem is daunting. Some organizations may
need to analyze, change and test millions of lines of code, many hundreds of applications
and many thousands of routines and sub-routines, all on a co-ordinated basis. The task
could be very difficult and expensive.

Misconceptions

There are some general misunderstandings and myths regarding the Year 2000 challenge.
For example:

e This is a problem that occurs only after December 31, 1999.

In fact, difficulties caused by the year 2000 challenge are already occurring. For example,
some applications that deal with future dates, in such areas as mortgages, insurance
policies and driver’s license renewals have already encountered problems.

o This is just a hardware clock problem.

In fact, both hardware and software are affected. The internal timers in hardware may
need to be tested for Year 2000 readiness and reset. In software, application programs

Monday 16 june T101a-2)P -2
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and operating systems using two digits for year representation could experience
difficulties even if the hardware they are running on has clock and/or system timer
services that provide a four-digit format. And it is a problem that will appear in a variety
of programs, including those purchased from solution developers, written in-house by a
customer’s own system and application programmers, licensed from various software
vendors, or shared among the [/S community.

o This is a problem that occurs only in mainframe systems and/for legacy applications.

In fact, any system or program (large or small) can be affected if it uses only two digits for
year representation.

IBM's View

IBM recognizes that the Year 2000 challenge is not limited to a given class of customers,
vendors, industries or nations. It affects virtually everyone.

The transition is -- or should be -- a key concern for all of our customers, and is, therefore, of
great importance to us.

IBM wants to ensure that our customers are aware of the challenge facing them. We are
actively using various methods to raise awareness and inform our customers of technology,
support and services available to help them in making a Year 2000 transition. For some time,
we have been encouraging our customers to take actions necessary to assess and meet this
challenge. Any delays in getting started on this effort are likely to compound the difficulty
of the task and increase the expense.

The following pages will briefly describe some of the ways IBM is implementing a five-point
strategy -- awareness, planning and support, Year 2000 ready products, services and tools --
to assist customers and work with others in the industry in addressing the Year 2000
challenge on a global, cross-platform basis.

IBM Activities

In October 1995, IBM announced its intention to provide customers with products, services,
tools and support to assist in making Year 2000 transitions. With that announcement, IBM
said it was "sharing what we have learned about the Year 2000 with our customers, and all
computer users, to help them make date transitions as smooth as possible.” Among the steps
IBM has taken to inform and support our customers and others are:
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Communications

IBM has participated in various public conferences, congressional hearings and consultant
and press briefings to increase awareness regarding the Year 2000 challenge. Through such
forums and groups as the AS/400 Influencers, AIX home page, IBM CIO conferences,
Success '96, VISTA, COMMON, GUIDE and SHARE, IBM has urged customers and users to
take action to meet the challenge. In addition, IBM has formed vendor and customer
councils to facilitate the exchange of information and views on the Year 2000 challenge. IBM
is making information regarding Year 2000 available through a Technical Support Center in
Europe (+353 1 815 9600) and via the Internet at http:/ / www software.ibm.com/ year2000.
IBM plans to continue these communications initiatives on a worldwide basis in 1997.

Year 2000 Planning and Implementation Guide

IBM has made available to everyone at no charge via the Internet a comprehensive Year 2000
resource guide. The 200-page document -- entitled "The Year 2000 And 2-Digit Dates: A
Guide For Planning And Implementation” -- is available on the World Wide Web through
the IBM Software Home Page, at http:/ /www .software.ibm.com/year2000/index html.

This document includes a compilation of IBM’s Year 2000 findings, recommended
approaches and product listings. Also included in the guide is a bibliography of other Year
2000 publications available throughout the industry.

Following publication of the guide’s first edition in 1995, IBM has updated the document
five times, most recently in December 1996. There have been several thousand downloads of
the guide since its initial offering. Hardcopies are available for a nominal fee. As IBM
gathers information about new and emerging Year 2000 products and services, and as the
Year 2000 readiness status of IBM’s products is updated, IBM will incorporate that
information in future editions of the Planning and Implementation Guide.

Technical Support Centers

IBM is establishing four Year 2000 Technical Support Centers (TSCs) around the world
specifically dedicated to responding to inquiries and providing technical support to
customers and IBM employees. Customers will be able to call in their questions toll-free and
receive electronic support via the Internet (http:/ /www software.ibm.com/year2000). The
first TSC has aiready opened in the United States, and IBM plans to have all four of the TSCs
operating in early 1997.

Year 2000-Ready Software

The most current versions and releases of nearly all key IBM system software products and
approximately 1,900 IBM application products are Year 2000 ready today.
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IBM provides a table in the Planning and Implementation Guide which lists IBM products
and spells out the versions or releases that are Year 2000-ready to assist customers in
planning their own analyses, updating and testing of user and vendor applications and data.
IBM continues to assess its other products to determine whether they can be added to the
list. The Guide and product list will be periodically updated.

Year 2000 Hardware Support

The hardware timers on IBM System/390*, AS/400* and RS/6000* servers and Personal
Systems” computers using PowerPC* technology (specifically listed in the Planning and
Implementation Guide) are not affected by the Year 2000 date change.

IBM Personal Systems computers and IBM PC Servers introduced in 1996 (specifically listed
in the Planning and Implementation Guide) will handle the century rollover automatically.
Some current and earlier PCs will automatically update the century; others may need to
receive a simple command or use a special utility. These systems need to be tested because
there are different basic input/output systems (BIOS) handling the timing routine.

Customers are encouraged to consult the IBM Internet website

(http:/ / www software.ibm.com/year2000) for current information on the Year 2000
readiness of IBM hardware products. IBM recommends that users contact other
manufacturers and vendors for information regarding Year 2000 readiness of non-IBM
products.

Consuiting & Services

In addition to the Implementation and Planning Guide, IBM is making available to
customers a set of fee-based services from its Global Services team to help companies
develop Year 2000-ready solutions for their own applications, system software and
hardware.

IBM is engaged worldwide to deliver consulting and services to clients operating in both
centralized and distributed computing environments. These new services use a
comprehensive methodology based on years of experience in legacy transformation
consulting. They seek to optimize a customer’s Year 2000 investment activities with their
current and planned strategic business initiatives.

Consulting and services solutions make date-field transitions easier by bringing together
proven techniques and state-of-the-art technologies to help reduce cost, redundancy and
complexity for the customer.

IBM is aware that some customers may prefer to handle their own transitions. To help those
customers, IBM is drawing on its Year 2000 experience to develop packaged offerings
consisting of tools and know-how.
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Tools & Solutions

IBM offers a set of software tools to assist customers with their Year 2000 transitions. These
tools and compilers are platform-specific and target the host application development
environment. They support MVS*, 0S/390*, OS/400%, AIX*, OS/2*, VSE* and VM*
customers.

Today IBM has capabilities available for the MVS COBOL environment delivered by the
IBM VisualAge for COBOL, Professional* product. IBM intends to provide similar Year 2000
support for PL/I applications running on MVS, as well as applications running in the VSE
environment.

A list of these tools, compilers and products -- from IBM as well as other vendors -- is
included in the Planning and Implementation Guide.

Business Partners

In IBM'’s view, effectiveness in meeting the Year 2000 challenge depends on co-operation
across the IT industry. IBM is actively working with its Business Partners to encourage them
to make their products Year 2000 ready, to train their employees and to offer Year 2000
services and tools, as soon as possible. IBM will continue to provide information about the
availability of Business Partners’ Year 2000 products and services in the latest version of the
Planning and Implementation Guide, and it will be working with its Partners In
Development organizations by helping them communicate information about their Year
2000 ready applications through such forums as the Internet, business shows and
conferences.

ITAA Certification

The Information Technology Association of America (ITAA) introduced on October 1, 1996,
the ITAA*2000 certification program designed to evaluate the processes and methods that
companies use to develop specific Year 2000 solutions. The program will help provide
greater assurance that commercial products and services will support the transition to the
next millennium. IBM participated in the pilot program to help establish ITAA’s Year 2000
certification process and will continue working on other ongoing projects.

Education & Training

IBM is educating its customers, Business Partners and employees to prepare for the Year
2000. For example, more than 1,200 IBM employees received specific technical training in
Year 2000 methodology and tools in 1996 and many more will follow during 1997. In
addition, IBM will deliver a series of customer seminars in major cities in the United States
and around the world in early 1997.
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Consulting and services training will also be offered to customers and Business Partners as
part of an integrated IBM services offering beginning in January 1997. With such educat’.»
IBM will help customers and independent services providers acquire the skills to implement
the methodology and use the tools.

Summary

IBM recognizes the Year 2000 transition as a serious business issue affecting most users of
computer systems and the information technology industry at large. For that reason, the
company does not minimize the task facing those users and is committed to assisting our
customers in dealing with the challenge.

IBM’s goal is to ease the transition for its customers through effective communication; a
range of offerings, tools and support; and working with others to expand the capabilities
and resources available to meet the challenge.

IBM’s customers and others should understand that information regarding the Year 2000
challenge is changing rapidly. We are all learning and at the same time searching for the
most efficient ways to address this challenge. Today’s answers may be found deficient
tomorrow. For that reason, IBM encourages its customers to continually assess the latest
information, products and technology available to assist in the Year 2000 transition. While
IBM will continue to broaden its own efforts, IBM emphasizes to its customers that they
should act today to address the Year 2000 challenge.

For Further information

World Wide Web
http:/ /www software.ibm.com/ year2000

Customers and Computer Users
Year 2000 Technical Support Center for Europe in Dublin, Ireland:
Telephone +353 1 8159600 (or fax +353 1 815 9601)

+ A product is year 2000 ready if the product, when used in accordance with its associated documentation, is capable of
correctly processing, providing and/or receiving date data within and between the 20th and 21st centuries, provided all
other products {for example, software, hardware and firmware) used with the product properly exchange date data with it.

Indicates trademark or registered trademark of International Business Machines Corporation.

Dec. 16, 1996
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Driving and Focusing
Year 2000 projects

Peter Blundell

Year 2000 Coordinator
British Airways

001997 Page | BRITISH AIRWAYS
v age ——7

Agenda

& Background & BA

+ Gaining commitment

¢ Cooperation within aviation industry
¢ Planning

& Processes

¢ People
# Building the infrastructure

16/06/1997 Page 2

BRITISH AIRWAYS
I
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BA business opportunities -
size and scope o

& World’s most profitable airline
& World leader as airline and in IT

& Over 35 million passengers per year o
& Most international passengers
& Over 250 aircraft _ o -
- Z L
¢ Concorde to Boeing 737 — .r
o BRITISH AIRWAYS
ok 1997 Page 3 -—_—7
o
|

Business opportunities -
alliances & partners

¢ Global Alliances with American komns ‘ L]

& Subsidiaries in France, Germany & UK

¢ Franchisees in UK and elsewhere %GB airways

& Marketing agreements world-w1de ®
—e.g. Amerlca West Canadian o
1Y )Arx
R, 5, CTYRYEREUESY .
DEUTSCHEBA TAT o BRITISHAIRWAYS
16/6/1997 Page 4 —_—_7
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Today’s Situation

Potential areas for change
450 applications

.
¢ Assumed many systems would die before 2000
¢ Commercial - Ticket & Fare Validity

¢ Operational - Flight dates
# Human Resources - Event dates
& Finance -Ledger postings

/1997 Page s BRITISH AIRWAYS
16/06, aye § —-————7

Gaining commitment

¢ Steps to get the support of management
¢ Getting buy-in from:

— CEO & Board

— Managers in the business

— CIO and IT Senior Management

— IT Project managers

— The whole organisation

16/06/1997 Page 6 BRITISH AIRWAYS
‘ - 7
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Large change i

& Major communications programme
~ Communications plan

o Largest ever IT project
o Affects all the business
& Major project management challenges

]

+ Many independent sub-projects
& No formal cost-justification

16/06/1997 Page 7

BRITISH AIRWAYS
I

Scope & Potential failures

¢ Risk management plan

¢ Many both major and minor
& Rest of world affected

¢ Dependencies

¢ Suppliers (IT & other)

¢ Business partners

¢ Non-IS maintained systems

16/06/1997 Page 8

BRITISHAIRWAYS
) 4
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Business led transition

¢ Customer Business Managers
¢ Understand / oversee changes
¢ Support testing

& Prove processes & contingency

Q

# Non-IS maintained systems

-]

— Embedded systems °
— Local PC systems ||
— Links to other companies A\

BRITISH AIRWAYS
7

16061997 Page 9

Cooperation with other airlines

& No competitive advantage
- + Airline industry trade association
- [IATA
& Joint ventures
— Computer Reservations Systems

— Galileo International

¢ Business Partners
— Qantas, American

o IT Customers through Speedwing
— Air Canada, British Midland, ...

BRITISHAIRWAYS
- &

16/06/1997 Page 10
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Cooperation opportunities

¢ Electronic commerce
— Reservations
— Flight Operations / Traffic

¢ Shared presentations / awareness

¢ Common approach to systems

& Common approach to suppliers -
- non-IT
~IT

16:06/1997 Page 11

BRITISH AIRWAYS
- 7

Cooperation in aviation industry

& Airport operators =)
- Baggage Services l-l
- Ramp Handling —

~ Check-in
& Aviation authorities
— Air Traffic Control 1
# Aircraft manufacturers it
— Avionics
& Weather Services

16/06/1997 Page 12

BRITISHAIRWAYS
"
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Cooperation with others
Supply chain

¢ Catering
o Fuel
& Ground Transport

& Cargo
¢ Engineering

o Properties
¢ Security

16/06/1997 Page |3

BRITISH AIRWAYS
— 7

Planning

+ identifying the requirements for change
# securing a budget

—

i we2
L1 !

"9

BRITISH AIRWAYS
e <

16/06/1997 Page 14
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The plan

¢ You should have started by now

o Plan by deadline or failure date:
— Earlier of 6 months ahead of need
~ end-1998

o Fix PC & minor problems in 1999
¢ BA detailed plans complete now
¢ Coordinated through Steering Group

_— BRITISHAIRWAYS
16/06./1997 Page 15 ————7

LI

Planning factors

& Application portfolio size

& Amount of inhouse owned code
o Age profile of applications

¢ Code quality

< Language mix

o Existing IS commitments
& Skills available and needed

& Choice of conversion approach
e BRITISH AIRWAYS
16/06/1997 -ﬁ
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Technical Impact

¢ Programs
— Date Horizon
— Date calculations
— Sorting by date
— Data entry of dates
— Display and reporting of dates
# Skills for legacy systems

¢ Documentation

16/06/1997 Page |7

BRITISH AIRWAYS
- 7

Costs

¢ In 1996-9 plans and budgets
# Grown as project has evolved

o For BA, millions of pounds
— but commercially sensitive

& More than just maintenance
¢ Include PCs & Embedded systems

¢ Include user costs for testing & PCs
e BRITISHAIRWAYS
16/06/1997 (1] ———-—7
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Processes - existing

¢ Existing where possible

¢ Project approval

# Many large maintenance projects
¢ Project planning

# Resource Reporting

& Local Risk Management

160601997 Page 19 BRITISH AIRWAYS
6/06/ | age —7

Processes -New

& Communications planning
¢ Inventory

& Programme responsibilites
# Milestone achievement

& Key Performance Indicators

& Global Risk Management
& CIO reporting
BRITISH AIRWAYS
16/06/1997 Page 20 -———7
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People - The Project Team

& Clearly defined responsibilties
¢ Central coordinator
~ Project Office
¢ Local coordinators
¢ Management plan
& Strengths

~ Project Management

~ Communications, Technical
16/061997 Page 21

BRITISHAIRWAYS
I 4

Staffing choices

¢ Internal staff
¢ Inhouse managed contractors
¢ Offshore contractors

¢ Subcontract completely
& Third parties
¢ Time

16/06/1997 Page 22

BRITISH AIRWAYS
R
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Inhouse Staffing

¢ Existing skills base
¢ Recruitment
& IT backlog and current projects
¢ Motivation

— New versus legacy systems
o Staff retention

— Growing demand by service companies -
— Increased market rates
— Financial inducements
I BRITISHAIRWAYS
160671997 Poge 23 ——
Third party software suppliers
¢ Compliance
— Commitment
— Plans
— Availability
¢ Cost
# Implementation
& Contractual difficulties
¢ Technical challenges
1997 Page 26 BRITISH AIRWAYS
) - &
Monday 16 June (T101a-3) 5-12
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Building the infrastructure
What tools to use

& Dedicated Year 2000 test systems
o New test databases

¢ Software Change Management

¢ Systems date setting

¢ Code scanners & analysers

16/06:1997 Page 28

BRITISH AIRWAYS
- 7

Monday 16 june

Conversion process

¢ What to look out for (‘

¢ Choose method of conversion

— Date expansion &Z

— Sliding window

— Fixed window

16/06/1997 Page 26

BRITISH AIRWAYS

T101a-3) 5-13
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Change options

& Database or file conversion
& Program conversion

¢ Build replacement system
¢ Purchase package

BRITISH AIRWAYS
- 7

16/06:1997 Page 27

BA Approach

& Cross branch coordination group
# Each branch responsible
& Most applications built as compliant
— Database dates are held correctly
& Minimise impact on user
¢ Unchanged date formats
— Screens reports files

16/06/1997 Page 28

BRITISHAIRWAYS
- 7
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What we suggest you do

& Plan

& Prioritise
¢ Invest

¢ Develop

& Test

¢ Implement

BRITISHAIRWAYS
- &

Year 2000 Summary
- ¢ Management commitment '
— Senior management fully aware k‘
+ Planning

— Initial evaluation complete ‘I
¢ Development 'l

— First projects well underway

+ Imp/cmentation '
— Up to December 1998 RITISH AIRWAYS

1606/1997 Page 30
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Any Questions

¢ Peter Blundell

16706 1997 Page 3!

BRITISH AIRWAYS
- 7
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CMM™ as a Reference Model

Casnegee Melon Unnersty

Software Engineering Institute

Appraisals Using the
CMM5M a5 a Reference
Model

Donna K. Dunaway & Steve Masters

Software Engineering Institute
Carnegie Mellon University
Pittsburgh, PA 15213

Sponsored by the U.S. Department of Defense

© 1397 Carmegee Metion Unwversty €.SEPG -1

% amm;‘;:;?mg Institute
Agenda

9:00 -10:30 Part| Donna Dunaway
10:30 - 11:00 Break

11:00 - 12:30 Part !l Steve Masters

© 1947 (.atnegwe Mellon Unwversty € SEPG 2
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Tutorial - Part I

Background on process improvement
IDEALSM approach to process improvement
Maturity profile data

History of SEl appraisal methods

CMM appraisal framework (CAF)

Current SE| appraisal methods
Assessments versus evaluations
Assessment p

SEl Appraiser Program

S¥ DEAL, Capability Maturity Model, and CMM ara service marks of Camegie Mellon University

£.SEPG 1

© 1297 Carmegie Meiion Unwversdy

Carnegre Medon University

A Definition of Software Process
The system of all tasks and the supporting tools,
standards, methods, and practices involved in the
production and evolution of a software product
throughout the software life cycle

Relationships
of alf tasks

TiTH

Tools

Skills,
training,

motivation, &
management

Monday 16 june (Y101b) §-2
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% Carnegee Meson Unwersty
Softe Enai

Why- is Process Important?

Process is one of 3 quality leverage points.

PEOPLE

PROCESS TECHNOLOGY

© 1957 Camegie Meilon Unwersay £SEPG -5

e o e
Common Points In The Quality
Movement

’ Enabling improvement is a management
responsibifity.

Improvement focuses on fixing the process,
not or blaming the people.

Improvement must be measured and
periodically reinforced.

Improvement requires constancy of
investments, rewards, and incentives.

Improvement is a continuous process.

Monday 16 june T101b) S-3
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i Canege Mellon Unnversty
Safty Enai :
¥ 9

The Process Management Premise

The quality of a (software) system is largely
governed by the quality of the process used
to develop and maintain it.

This premise implies focus on process as well
as product.

The value of this premise is visible worldwide
in the Total Quality Management (TQM)
movements in the manufacturing and service
industries.

{Source: phrey

ging the Software Process”)

© 1597 Camnegee Meilon Universty €3EPG - T

—E—
=Rl Camege Meton Unwersty
I ot Engineering

Process Improvement Paradigm

Characterize the current state of software
practice.

Set objectives and priorities for process
improvement.

Establish a plan for process improvement and
technology introduction.

Assign dedicated resources.

Assess progress against improvement goals.

© 1567 C aimegee Mewon Linneraty £ SEPS
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i Carnegee Metion Lawersty
9

Principles of Process Change

Major changes must start at the top.
Fix the process, not the people.
Understand the current process first.
Change is continuous.

improvement requires investment.

Retaining improvement requires periodic
reinforcement.

£ 1947 Camege Mellon Lanersdy € SEFPG .9

p—-_]
o E——
-

R  sinegre Melion Universty

~ IDEALSMis an Integrated
Approach to SPI

Document
& Analyze
Lessons

l

' Stmulus for
improvement

Set Context
& Establish [ Improvement
Spansorship | Infrastructure.

o
" i Appeaise &
Initiating * % 5 Plan, Execute
N & Track

instaliation

ST aime

Monday 16 June (T101b) S-5




CMM- as a Reterence Model

Carnege Medon Unvessdy

Software Enginesring Institute

Capability Maturlty Model

Sofware quallty menagerment 1 :
aAnttatve PIOCEss Management L

engnesnng
nisgrsed sORWE e Managerwnt
Traunung program
Organz2aton Drocess dehnaan
A gz athon process focus

Software configuiation management
Sofware quakdy sssurance
SOMWEre 3uGCO act management
Softwire propect tracking and oversight
Sofwale proect planning

i Carmegee Mefion - inwversty
Sofn B oot

- O 9

Results of Process Improvement

Benefits of CMM-Based Software Process

Improvement: Initial Results
[CMUI/SEI-94-TR-13]

Moving on up: Data and Experience Doing

CMM-Based Software Process Improvement
[CMU/SEI-95-TR-08]

After the Appraisal: A Systematic Survey of
Process improvement, its Benefits, and
Factors that Influence Success

[CMU/SEI-95-TR-009]

Process Maturity Profile of the Software
Community published semi-annually by the
SEl on website: www.sei.cmu.edu

© 14371 armegie Menon anerty tskpG 12
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CMM™ as a Reference Model

Cainege Maton Unwverity

Software Engineering institute

Organization Maturity Profile
April 1997

100%
90%
80%
70% -

61 5%

60%

50% o

40% |

% of Organizations

30% 23.3%

20% 13 1%

0% s
17% 0 4%

0% 4

initial Repeatabie Defined Managed Optimizing

Based on most recent assessment, since 1992, of 533 organizations

© 1597 Camegie Melion Unwersiy €SEPG. 1)

Catnege Mekon Unnersty

USA and Offshore
Organization Maturity Profiles

0% -
80%
%+

2 0% 63.4%
2 "
s 60%
N
s 50%
2
O w%
-
°
3 30%

20%

10%

1% 2% 0%  0.9%
0% N
nitisl Repeatable Defined Managed Optimizing
|mUSA m Offshore
Based on 424 U.S. organizations and 109 offshore organizations
® 1947 L armegie Meilon Linversty t SEPG 14
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E-

Key Process Area Profiles -1
Organizati A cse

Repeatable ss»

.5

P b Y

Managed oM

e

Optinizing

% of assessments
Based on 115 IP] assessments

© 1997 Cameque Metion Unnversty

% Cainege Metlon Unwersty
g

Key Process Area Profiles -2

Organizations Assessed

Defined

Managed

[

Optimizing Tem

PCM

0% 20% 40% 60%
% of assessments

Based on 77 IPl assessments
boaEET T

0N arege Meton nwersty

Monday 16 June T101b) -8
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CMM™ ag a'lelerence M‘odd

i Canege Melton Unwversty
o Enainesar

Maturity Level of
@ix:st and Latest Assessments

9% |
8% -
70% .

0% -

% of Organizations

20%

10%

0% - -
initiat Repeatable Defined Managed

mFirst mlatest

Based on 123 reassessed organizations

© 1997 Carnegm Meiion Unwersty E SEPG 17

% Canegu Mellon Lnwersty

——— 9 9

Reassessments
Change in Maturity, Level

16%
Levei2to 4 WMoved Down

101 122%
2102 16%
4104 08%

Level 1103
14.6%

Based on 123 organi. ing for 262
The organization’s first and latest assessment on file was used
© '99” Carege Meilon Universty ¢ SEPG 18
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CMM s & Reterence Model

Time to Move Up
100
75 ——
Number of months
to move to next
maturity level
50 — ‘—:‘:'h:‘l:lmmm
outlier
Recommended S0 ;SO?::O"U'C
time between ——— 9 Median
apprasats 18 25th Percentile
Smaliest obsarved -
value that is not an
0 __outfier
Time Penod of indial Assessment Pre-1992 1992 to Presemt AN {1987 t0 Present)
History of SEI Assessments
1987 First SE! assisted assessment
1988 Self-assessment training taught at SEI
1990 Software Process Assessments (SPAs)
commercialized to industry and
government licensees
1991 CMM V1.0 published
1993 CMM V1.1 published
1994 SEl field tested CBA IPI V0.3
1995 CAF V1.0 published
1995 CBA IPI V1.0 released in May
1996 CBA IPI V1.1 released in March
Mounday 16 June (T101b) $-10
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CMM™ as a Reference Model

What is the CAF?
The CMMSM Appraisal Framework (CAF)

identifies the requirements for a CMM-based
appraisal method.

The CAF provides the framework for rating the
process maturity of an organization against
CMM V1.1,

CMM Appraisal Framework, Version 1.0
(CMU/SEI-95-TR-001) was published in
February 1995.

CMM is & service mark of Carmegse Melion Universay.

© 1997 Cainogw Melion Unwersdy €-SEPG - 2

i Canegee Meiion Unwersty

CAF Requirements

The CAF lists 40 requirements that must be
® satisfied by CAF-compliant methods.

* 2 requirements concerning documenting
CAF compliance and providing guidance for
appraisal phases

* 16 requirements for the “plan and prepare for
appraisal” phase

* 17 requirements for the “conduct appraisal”
phase

* 5 requirements for the “report resuits” phase

© 1397 Carmege Melion Universay £.3EPG 22
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CMM™ a5 2 Reference Model

i Carnages Meuon Unwersty
Coft Enai . o
9

CAF Requirement Example

“Requirement R1. A CAF compliant appraisal
method shall be documented, including at a
minimum:

* Identifying the versions of the CMM and
the CAF on which it depends.

* Documenting the manner in which it has
implemented appraisal method activities,
artifacts and guidance required by the
CAF.”

Sowrce: CMU/SEI-95-TR-001

© 1397 Carnegre Meon LUnwerstty E-SEPG 23

- p—
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Plan and Prepare For Appraisal

Provide guidance for developing an appraisal
plan that contains

* goals and constraints of appraisal

*scope (CMM, organization)

* sponsor commitment

Provide guidance for selecting and preparing
* team
* participants

© 1937 Camege Melion Unrversdy E-SEPG - 24
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i Canegue Meson Unaersdy

Conduct Appraisal

Subphases
« collect and record data
* consolidate data
* make rating judgments

© 1337 Camege Meiion Unrvarsdy & 5EPG 2%

i Carnegee Mesion Universty
e

— ind

Collect and Record Data

Provide guidance for collecting and recording
data and classifying with respect to

» administering instruments

* conducting presentations

» conducting interviews

* reviewing documentation

€ 1397 7 grnagee Medan Unwersdty € SEPG - 26
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CMM " as a Reference Model

Consolidate Data

Provide guidance for consolidating data in
regard to

* organizing and recording data

« validating data

* determining coverage

* maintaining traceability

219, Carnegie Movon Unversty £-SEPG - 27

% ;E;:::xg;:mnq Institute
Make Rating Judgments -1

An appraisal team rates a key process area
(KPA) goal when valid observations meet the
method’s coverage criteria.

An appraisal team rates a KPA after it has rated
each of the associated goalis.

© *437 Cacnegue Medun Uanversty £ SEFG 28
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CMM™ as a Reference Model

A

P s
Make Rating Judgments -2

A goal is rated

« Satisfied if the associated findings indicate
that the goal is implemented and
institutionalized as defined in the CMM or
that adequate alternative practices exist.

* Unsatisfied if the associated findings indicate
that there are significant weaknesses in the
implementation and institutionalization of the
goal and adequate alternative practices do
not exist.

© 1537 Caiteyn Meikn Unversty

E-SEPG 29
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# Catnegee Melon Lnwversey

ha 4 @

Report Results

Appraisal team must report the following to the
¢ sponsor:
* scope (CMM and organization)
* KPA findings
* ratings

Team leader must report results to the SEL

Provide guidance for

« protecting confidentiality of appraisal
information

« retention of appraisal records

© 497 Lamegie Meilon Unwersdy

€ SEPG - 30
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Current SEI Appraisal Methods
Requirements established by:
* CMM Appraisal Framework (CAF)
CAF-compliant methods:
« CMM-Based Appraisal for internal Process
Improvement (CBA IP})
» Software Capability Evaluation V3.0
Other: "
« Interim Profile s
© 1997 Camegie Mation Unwversity E-SEPG- 31
i Carnegee Metion Unnersty
=, Software Engineesring institute
Comparison of Appraisal Methods
Evaluations ) Assessments \ -
Organization owns the -
Sponsor owns the resuits results
Sponsor makes decisions Organization makes
regarding development decisions regarding
organization (contract award resources for process
award fee, etc.) improvement
Externally imposed motiva- |- Self-motivating for
tion for organization to organization to undertake
undertake software process software process
improvement improvement
Formal interface between Collaboration among team
team members and members and organization
organization representatives representatives
Scope determined relative to Scope determined relstive to
Lpomor’l needs J organization’s needs J
© 1997 T athegie Melion Unwersty €-SEPG- 37
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CMM™ as a Reference Model

i Camega M =~ _aresssty

What is an Assessment?

An appraisal, by a trained team of experienced

software professionals, of an organization’s

current software process, based on:

* review of 4 representative projects

« in-depth discussions with project leaders,
practitioners, and middie managers

» collective assessment team knowledge and
experience

Assessment findings includes:

* KPA strengths and weaknesses
» KPA profile

+ assessed maturity fevel

9 1997 Carnage Mevon Unversty E-SEPG- 13

Carnege Melion Unwersty
Software Enginesring Institute

Comparison of Assessment Methods
( SPA \ CBA IPi

Pre-dates the CMM Uses CMM as reference model
Objectives: to understand organization's Same objectives with focus on specific
current softy i ices; to strengths and weaknesses reiated to the CMM

O ng pf
identify key areas for process improvermnen§

Principtes: invoive senior management; Same principtes
approach assessment collaboratively:
observe confidentiality; focus on action

Facilitate process impr actions P ik action ptan based on specifig
CMM data

interview PLs and FARs Interview PLs, Middie Managers, and FARs
Free form FAR discussions WMore structured interviews
P y and draft findil Oraft findings
Unstr data S d data
Minimat document review More extsnsive documaent review
Findings: weaknesses F 9 gths and per KPA|

-site: 5 days Qaiﬁo: 5-10 days )

© 1997 Camegue Mefion Unversty £-SERG . 34
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Assessment Principles

Start with a process framework.
Observe strict confidentiality.

Involve senior management.
Approach assessment collaboratively.

Focus on action.

© 997 Camegee Meilon Unmversty E-SEPG - 35

=

Carnage Mefon Uniarsty
Software Engineering Institute

Start with a Process Framework

Provides a basis for orderly exploration.
Helps establish problem priorities.

Enables team to work together on key issues
and recommendations.

Process framework includes:
 process management concepts and
principles
* the Capability Maturity Model
* CAF compliant appraisal method

© 1997 Camage Meton Unnvenity E SEPG -6
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CMM*™ a5 a Reference Model

i Carnsge Mellon Universty

Observe Strict Confidentiality

Only composite results are given to
management.

* no attribution to individuals

* no project identification

Assessment team and participants agree to
keep all information confidential.

SEIl will not disclose resulits.

Organization is free to disclose results.

© 1997 Camegm Metion Unversty E-SEPG - 37
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Carmegee Mellon Universty
Software Engineering institute

Involve Senior Management

The software process is a management
responsibility.

Management must provide visible sponsorship
of assessment and improvement action.

Management must participate in periodic
reviews of progress.

© 1347 Carroge Metion Linnersty £ SEPG 18
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Camege Meion Lnnenty
* CReA 9

Approach Assessment
Collaboratively

Assessment team brings:
* process framework
» assessment facilitation skills
« judgment and experience

Assessment participants bring:
* knowledge about the current process
* desire to improve process

A synergistic process.

© 1997 Camegee Metion Unversdy

E-SEPG - 39

% Camegee Mefton Unwersty

Focus on Action

[ Be prepared to take action or don't assess.

(T101b) S-20
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CMM™ as a Reference Model

Cornages Mellon Uneersty
Softwars Engineering inatitute

SEI Appraiser Program

Goals of SEI Appraiser Program:

* maximize value and use of SEl appraisal
methods facilitated by qualified, trained
individuals

« transition appraisal technology in an
effective manner, maintaining consistency
and quality in the process

180 Authorized Lead Assessors
25 Authorized Lead Evaluators (pilot program)

© 135" Camegw Metion Uanversty E-SEPG -4

Carnegee Meilon Unwendy
Software Enginesring Institute

Authorization of Lead Assessors - 1

Prerequisites:

* experience as team member on at least two
CBA IP1 assessments within prior 24 months

« software development and management
experience

» master’s degree in technical area or
equivalent experience

* SEl Introduction to CMM course

© 1997 Camegm Mailon Unmersty
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i Canege Melon Unweuly
Py Encineart oo

Authorization of Lead Assessors - 2

Training: CBA Lead Assessor Training

Observation: Lead a CBA IPI being observed by
authorized Lead Assessor within 24 months of
training with report and recommendation
returmed to SEI

© 1997 Camegee Metion Unnersty €-SEPG - 43

icmwm
< Enainaaring bnati

Lead Assessor Responsibilities - 1

Conduct CBA [Pl Team Training for their
assessment teams after each team member has
received CMM training

Lead or participate in CBA IP| assessments (at
least two within a 24-month period)

File reports with the SEIl for each assessment

Purchase and use SE|l materials

© 1997 T ameque Metion Universdy €.SEPG - 44
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CMM™ as a Reference Model
/
Lead Assessor Responsibilities - 2
Complete upgrade courses and use upgraded
materials
Cooperate in random audits by the SEI; take any
remedial action recommended
Request renewal of authorization and pay
renewal fee
m;:gn;:’o;‘ng Institute
Associated Costs
° SEI Appraiser Program
* renewal fee (every 24 months) $1,000
SEIl materials
* single assessment kit $1,000
(international) $2,000
* quantity assessment kit $5,000
(international) $10,000
*international fee applies if an applicant offices
outside of the US
L

Monday 16 June (T101b) 5-23
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CMM™ as a Reference Model

i Cainegee Seson Unnersty
Pty il S

Authorization Timeline

® @

Satisfy Lead a CBA Pl while @
prerequisites including being observed by
field expenence an authornized Satsfactonty
in at least Lead Assessor fulfill lead assessor
two CBA IPis or Receive a positve requirements
one CBA Pl and one SPA recommendation Pay renewal fee.
Training Authonzation Renewal
Date Date Date
4 | |
Tme B l 12 months max ] 24 months
Attend CBA Lead Become fully Renew
Assessor Training authonzed authonzation

Camege Meilion Unversty
Software Engineering institute

Information Returned to the SEI

The Process Appraisal Information System (PAIS)
exists at the SEl as a repository of appraisal data.

Strict confidentiality is maintained; results are
reported in industry aggregates without
attribution to project, persons, or organizations.

The PAIS form along with Final Findings Briefing
and KPA Profile is to be returned to the SEI within
30 days of conclusion of each assessment; Final
Report and/or Action Plan as available.

© 1967 Camregue Wetion Unversty E-SEPG 48
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Carmnege Mason Unnver sty
Software Engineering Institu'+

Renewal ot Authorization

Authorization as a Lead Assessor is valid for a
two-year period

Renewal considerations:
» sponsor feedback forms
« team member feedback forms
* random audit resuits, if any
* substantiated reports of any misuse of SEI
materials and methodology
» review of assessment data returned to SEI

© 1997 Camegu Melion Uniersty E-SEPG - 40

% Cainege Mellon Univarsty
Software Engineering Institute

e

Summary - Part |

We have covered:
* background on process improvement
* IDEALS™ approach to process improvement
* maturity profile data
* history of SEl appraisal methods
* CMM appraisal framework (CAF)
* current SEl appraisal methods
*» assessments versus evaluations
» assessment principles
* SEl Appraiser Program

© 1397 Camegee Metion Universay £-SEPG 50
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i Carnege Meson Unweisty

Agenda

9:00 -10:30 Part| Donna Dunaway

10:30 - 11:00 Break

11:00 - 12:30 Part i Steve Masters

E.SEPG 51

© 1997 Camege Meilon Unversdy

i Carnegm Meflon Liniversity

Tutorial - Part I1

What Can the CBA IP1 Method Accomplish?
Pre-On-site Activities

On-site Activities

Minimum Requirements for a CBA IPI
Post-assessment Activities

E-SEPG - 52
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% Lsmﬁ;:“imn;l:\;;;ng Institute
The CBA IPI Process

A team of 4-10 experienced software
professionals is formed and receive team
training from an authorized Lead Assessor.

The team prepares for the onsite period,
performing all necessary planning activities to
ensure a successful assessment.

Data is gathered, analyzed, and presented to
the organization’s senior management during
an intensive onsite period.

© 997 Camegee Meilon Univarsay €-SEPG §3
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CBA IPI Goals

Provide an accurate picture relative to the CMM:
* Collect process data to understand the current
impleniented process.
* Identify process strengths and weaknesses.
* Determine the satisfaction of the CMM KPAs
investigated.

Facilitate continued commitment to SPI:
* Motivate — obtain the “buy-in.”
* Build ownership of resulits.
* Provide a framework and catalyst for action.
* Sustain sponsorship and establish commitment.

© 1997 Camegre Mellon Universdty E-SEPG- 54
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Pre-On-site Activities
identfy Brief Asssssment Conduct intial
Assessment Participants Document
Scope Revew
1 ]
Develop Administer
Assessment Questonnares
(] L]
Prepare Examine
and Questionnare -
Train Team Responses N
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Assessment Planning

Tie assessment to business needs:
» Establish need for an assessment.
* Determine assessment goals.

€

Perform selection and tailoring:
* organizational scope
- projects, site, participants
* CMM scope
- KPAs to be investigated

Plan data collection.

Plan for onsite period - logistics, scheduling.

© 1997 Camegre Melion Unwersty €-SEPG - 56
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Sponsor Interaction

Determine that sponsor understands the
assessment process; provide executive briefing
as needed.

Seat sponsor’s expectations on participation in
assessment activities, resources required, and
assessment outputs.

Obtain sponsor’s commitment.

Create initial assessment plan with sponsor’s
blessing (i.e., signature).

Provide sponsor with confidence report.

© 1997 Carnegee Melion Univarsity E-SEPG - 57
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Assessment Goal Setting
Determine sponsor’s business goals.

Determine alignment of business goals and
assessment goals.

Establish agreement with sponsor on
assessment scope (both organizational and
CMM).

@ 997 Camnagee Meion Unwvarsty E-SEPG - 58
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Team Selection Criteria

Software engineering field experience (avg.
team member > 6 years; team total > 25 years)

Management experience (team total > 10 years)

Life-cycle phases experience {(75% of team
must have experience in at least 1/3 of
organization’s life-cycle phases)

At least one team member must be from the
site and have knowledge of the organizational -
environment with no vested interest in results.

© 1987 Camege Melion Unnmrty E-SEPG - 59
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General Guidelines for
Assessment Team Selection

Select experienced software professionals

* the most respected, influential individuals
who balance the team

* persons from different parts of the
organization and from different disciplines

* persons with good people skills who are
motivated to improve the process

+ persons who will not inhibit the free flow of
information during assessment discussions

© 1947 Camege Medion Unwenty E-SEPG - 60
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Participant Selection Criteria

Questionnaire respondents
Project leader interviewees

Middle manager interviewees

Functional area representatives

i Carnege Mellon Unrversey

Logistics

Scheduling

Facilities

Tools and materials

Transportation and accommodations
Catering

Support

Coordination

© 1597 Camege Metion Unwendy E-5EPG - 62
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Develop Assessment Plan - 1

Use organization and project questionnaires to
obtain site demographics.

Obtain site information packet.

Document assessment scope (organization and
CMM).

Assist sponsor in selection of team members,
projects, and participants.

Identify and document tailoring to the method.

© 1997 Camegm Metion Unversty E-SEPG - 63
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Develop Assessment Plan - 2

Identify and request documents for initiai
review. .

Determine schedule
* participant selection
 team training
» assessment participants briefing
» questionnaire administration
* on-site week

Develop and document the plan; obtain
sponsor’s approval.

© 1797 Camegie Meton Universdy E.SEPG . 64
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Train the Team

Provide CMM training.

Provide team training for all team members not
previously trained in CBA IPI.
* Tailor team training if needed.
« Prepare exercises to use with team training.
* Provide team building.
* Establish team ground rules.
* Prepare team building exercise.

¥+
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Brief Assessment Participants

Purpose: to ensure that there is a common
understanding and a clear set of expectations
regarding the upcoming assessment

Discuss:
* role of the CMM in prccess improvement
* business value of moving up in maturity
* objectives of this particular assessment
* activity flow with objectives of each activity
« specific participant schedules
* any questions

© 1997 Carnegw Metion Linnvernay €-SEPG - 88
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Administer Questionnaire

Questionnaire respondents are carefully
selected and scheduled.

Facilitator presents site terminology that differs
from the CMM.

Questionnaires are administered in a group
setting.

Questionnaire responses are used primarily to -
help focus the data gathering sessions during
the on-site period.

© 1997 Camegw Meton Unwenity E-SEPG - 67
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Examine Questionnaire Responses

Responses can be summarized in tabular form,
i.e., the Response Summary Sheets (RSSs).

Team members individually review the
aggregate maturity questionnaire (MQ)
responses noting significant response patterns
and relevant comments.

The entire team reviews MQ responses on a
KPA by KPA basis and agrees to additional
information needed.

KPA mini-teams create notes for their
KPAs and take notes for use in scripting
questions for the project managers.
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Conduct Initial Document Review

Objectives include understanding the life cycle
and architecture in use, and mapping
documents to the CMM.

Library management procedures should be
established.

Strategies include following threads, using
expertise in specific avea, and utilizing the site
members of the assessment team.

Team members should take notes and keep
document reference sheets up to date, and
keep information needed references current.

© 1997 Carnegee Matlon unwersty £-SEPG - 89
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Assessment Participant Roles - 1

9 Senior site manager - sponsors assessment;
publicly supports process improvement
activities; recipient of final findings briefing

Mid-le managers - come from line or staff
management positions; selected based on their
affiliation with the software development
process; will participate in group discussion

© 1597 Carmege VieHon Unwersty € SEPG- 70
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Assessment Participant Roles - 2

Project Leaders - participate in personal
interviews; review draft findings

Functional Area Representatives (FARs) -

participate in group discussions; review draft
findings

© 1997 Carmeges Metan Universty
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Assessment Team Members -
Roles and Responsibilities

Key team roles on-site:

* Lead Assessor

* team members

* jibrarian

* KPA mini-teams for consolidation and
interviewing

* interview facilitators

» findings presenter(s)

* gite coordinator
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On-site Activities
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Interview Purpose

Get information (primary source).
4 » Ensure factual basis for observations and
findings.
» Discover firsthand how work is performed
and managed.
* Find areas for improvement (and areas of
strength), including non-CMM issues.
* Determine organization structure and culture.
Obtain organizational buy-in.
« Discover what people feel are critical issues.
* Ensure multiple viewpoints are represented.
* Make people part of the process.
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Interviewing

Interviews:
* types: project leaders, middle managers,
functional area representatives
* opening
* closing

Questions:
« types: direct, open-ended, context-free
* sequence: general to more specific
* scripting

© 1997 Camege Meilon Universty E-SEPG 5
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Follow-Up Interviews

When do you hold a follow-up interview?
» when there are holes in coverage
* to resolve inconsistencies

Objectives
* Identify areas for improvement.
* Include critical players.
» Understand how work is performed (get
specifics).
» Clarify previous information.
» Ensure coverage of KPAs.
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Presentations

Opening Briefing

Draft Findings Presentation

Final Findings Presentation

i Carnege Meton Untversty

Sources of Data

Instruments:

* maturity questionnaire

* site information package
Documents:

* organization, project, implementation level
Interviews:

* project leaders

* middie managers

+ functional area representatives
+ follow-on interviews
Presentations:

« draft findings presentation

* demonstration of tools

£ 199” Caimege Melion Unwersdy
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Objectives of Consolidation

Organize the information collected:

* Sumimarize and combine information.

* Classify information.

* Relate the information to a reference model.

Determine whether the information is sufficient
for rating judgments.

If not, decide what else is needed and plan the
required data collection.

© 1897 Camegw Me'on Unversty
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Consolidation Activity Tactics

Manage time.

Work in parallel where possible.

Keep an open mind until sufficient data have
been obtained.

Use team consensus to help eliminate individual
biases.
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Data Hierarchy

Ratings

Findings

Observations

Notes

& 1997 Carnegpe Melion Unversay £-SEPG - 81
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Observations

Observations are

* statements by the team based on information
heard or seen during data collection
sessions

* typically mapped to a particular KPA activity
or common feature

* possibly unrelated to the CMM, but identify
an organizational issue that has an impact on
software development capability

G aregm e _m genydy E SEPG 82
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Judgments Relative to
Observations

Each observation during data consolidation must
be:

s accurate

» corroborated

e congistent

A set of observations must provide sufficient
coverage of model components.

© 1937 Camegm Metion Universty E-SEPG - 83
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Rules of Corroboration

Observations are based on data from at least
two independent sources.

Observations are based on data obtained
during at least two different data gathering
sessions.

Observations are confirmed by at least one
data source reflecting work actually being
done.

A portion of the observations related to each
KPA goal are supported by a review of related
-....dacumentation.

E-SEPG -84
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Coverage Criteria

A CMM component (activity or institutionalization
common feature) is considered to be covered if the
data gathered relevant to the component
» represent the organizational units within the
assessment scope
« represent the software life-cycle phases in use
within the organization
 address
- each of the key practices of the activities
performed
- each of the institutionalization common features
* in enough depth to determine the extent of their
« implementation and institutionalization

© 1997 Camegee Melion Untversty €-SEPG - 85
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Purpose of Rating

To characterize an organization’s software
process maturity relative to the CMM
» determined by the consensus judgment of
the assessment team
* bhased on the assessment data
* using the rating process

0 1997 Carnege Melion Unversdy E-SEPG - 06
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Rating Scale
CMM component Rating scale
goal satisfied, not satisfied,
KPA not applicable,
not rated
maturity level* Level 1 through Level §

* Maturity level rating is optional.

Camege Mellon Unmersty
Software Engineering Institute

Rating Scale Definitions

Not applicable
* KPAs do not apply within the organization.
Not rated
« insufficient coverage of component
* outside assessment scope
Satisfied
* CMM key practices are implemented and
institutionalized.
* Alternate practices achieve KPA goals.
Not satisfied
* Significant weaknesses prevent implementation
and institutionalization of practices defined in the
CMM, and no adequate alternatives are in place.
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Key Process Area Profile - Example
[} a9 KPAs
Maturity Level: E:I QD | Process change mansgement
D Technology change management
DO
Managed KPAs ‘
(D | Software suaity mansgement
D | % B 800
Defined KPAs
@D |Peerroviews
@D |intergroup coordination
8 Software product engneenng
S |tramogprogram
O | Organzation process defintion
O | organeation 38 focus
Rep ble KPAs
O | Software configuration management @ fulty satisfied
D | Software quaity assurance O not sausfied
@D | Software subcontract management @D not applicable
@D | Software project tracking & oversight @ not rated
@D | Software project planning
@ | Requrements management

Carnege Mellon Unversty
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Reporting

The final findings presentation and final report
S always include:

« KPA profiles

* findings
The final findings presentation & final report
may include one or more of:

* maturity level rating

* additional details to support action planning

* recommendations

* consequences

© 957 Carnege Maiion Unwversty € SEPG 90
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Minimum Requirements for a
CBA IPI

For an assessment to be considered a CBA IPI,
the assessment must meet minimum
requirements concerning the following:

» the assessment team

* an assessment plan

 data collection

« data validation

* ratings

* reporting of assessment resuits

e e
Requirements for the
Assessment Team

The assessment team must be led by an SEI-
authorized Lead Assessor.

The team shall consist of between 4 - 10 team
members, with at least 1 team member being
from the organization being assessed.

All team members must receive the SEl's Intro
to the CMM course, or its equivalent, and the
SEI's CBA IPI team training course.

Team members must meet the selection
guidelines relative to software engineering and
management experience.

© 19597 Tamege Melion Unwenfy
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Tailoring Options for the
Assessment Team

The size of the assessment team, as long as
the team consists of between 4 and 10 qualified
individuals.

The composition of the team as to whether they
are internal or external to the organization, as
long as one team member is from the
organization being assessed.

Catneges Medon Unaecsty
Software Engineering Institute

Requirements for the Assessment Plan

An assessment plan must be created that at a
minimum contains the following:
» the goals for the assessment
« the CMM and organizational scope
+ a schedule for assessment activities
 the assessment outputs and any anticipated
follow-on activities
« planned tailoring of the assessment method
« risks and constraints associated with
execution of the assessment
« the sponsor’s authorization for the
assessment

2 997 Carnege Melon Jnivernsty E-SEPG .94
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Tailoring Options for the
Assessment Plan

The assessment plan may be tailored by:

* the weighting of assessment gozls

* the specific organizational entities that
comprise the organizational scope for the
assessment

* the specific KPAs selected that comprise the
CMM scope for the assessment

* the number of projects and their particular
characteristics

* the length of time for the assessment

© 1997 Camegee Meion Unnersty
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Requirements for Data Collection

Assessment data must be classified with respect to
instruments, presentations, interviews, and
documents and at a minimum contain:

* instrument data from at least the project leaders

* interview data from selected project via individual
interviews

* interview data from functional area representatives
(practitioners) and middle managers via group
interviews

* document data for each of the KPA goals within the
CMM scope of the assessment

* presentation data via a review of the draft findings
with the assessment participants

Confidentiality of data sources must be protected.

© 1997 Carnagee Mellon Unwverstty
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Tailoring Options for Data Collection

Data collection may be tailored by:

« collecting instrument data from more
respondents that the project leaders

* collecting the site information packet

» collecting a project leader interview with more
than one project representative

* conducting part of a group interview “free
form” where interviewees are asked to discuss
anything they feel the team should know

* increasing the emphasis on collecting
document data

* varying the number of draft finding sessions
that are held

© 1997 Camegee Metion Uniersty €-3EPG - 97
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Requirements for Data Validation

Data must be validated using the rules of
corroboration and must sufficiently cover the CMM
components within the assessment scope, the
organization, and the software development life
cycle.

The rules of corroboration are as follows:

* observations' are based on data from at least
two independent sources

* observations are based on data obtained during
at least two different data gathering sessions

» observations are confirmed by at least one data
source reflecting work actually being done

‘observations are based on information extracted
from data collection sessions

© 1997 Camege Melion Unversty F 3EPG- 98
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Tailoring Options for Data
Validation

Data validation may be tailored by:

* using individuals or mini-teams for data
gathering and consolidation tasks

« the extent of documentation that is collected

© 1997 Camagre Meiion Unwendy ESEPG- 99
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Requirements for Rating

Ratings must be based on the CAF criteria for
rating the process maturity of an organization
against the CMM.
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Tailoring Options for Rating

Rating may be tailored by:

* adding a “partially satisfied” rating for KPAs
which would translate to “unsatisfied” for
maturity level ratings

« extending ratings to common features and/or
key practices

* rating the organization’s maturity level

© 1907 Camege Meilon Unwersty E-SEPG - 101
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Reqilir'ements for Reporting of
Assessment Results

A final findings briefing must be given to the
sponsor that presents the strengths and
weaknesses of each KPA within the
assessment scope, as well as a KPA profile
that indicates whether KPAs are satisfied,
unsatisfied, not rated, or not applicable.

These data must be reported back to the SEI.
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Tail;)riing Options for Reporting
of Assessment Results

Reporting of assessment resuits may be
tailored by:

* including consequences and/or
recommendations with the assessment
findings

» generating a written final assessment report
that details the assessment findings

* producing project-specific reports (this will
require modifications of the confidentiality
agreement)

© 1997 Camege Metion Unwersty £.SEPG . 103
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Summary of Tailoring Options

CMM Key Process Areas to examine.

Number of projects and their characteristics.
People who will participate.

Rating the organization’s maturity level.
Producing project specific reports.

Amount of time spent onsite.

Assessment team size and composition.

Number, size, style, and duration of interviews.
Sufficiency of coverage of CMM components.
Adequacy of documentation for CMM components.

€150 anege Meton Unversty
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Post-assessment Activities

» assessment wrap-up
- team members brainstorm lessons learned
(document them)
- one team member is assigned to shepherd
assessment details
- complete feedback forms to send to the
SEI
» develop Final Report and/or hand-off
assessment details to action planning team

D 1997 T amegie Melion Linversty £ 5PG 196
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Feedback to the SEI

Process Assessment Information System
(PAIS) form with, at a minimum:

« final findings

« KPA profile

Feedback forms:

« sponsor
* team leader
* team members

[
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Importance of Final Report

Valuable tangible product of the assessment.
Contains detailed assessment findings.
Forms a basis for action planning.

Serves as a frame of reference for subsequent
assessments.

© 1997 Camegie Mellon Universty €-SEPG- 107
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Final Report Structure

Executive summary
Findings and consequences
Recommendations

Appendices:
* scope of the assessment
* participants in the assessment
« other relevant attachments
* any activities that were “excluded from
coverage” (EC) in KPAs within the
assessment scope

© 357 arnege Metion Urversty © 0 am
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Importance of Recommendations

Serve as a link between the findings and action
plan (and between Diagnosing and Establishing
phases).

Caj ture the insight of the assessment team
merabers and other interested, qualified
individuals who have participated in the
assessment.

© 1597 Camegee Melion Unwarsty £.SEPG - 100
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Recommendations Guidelines

’ Address each Key Process Area finding as well
as each non-CMM based finding.

Assign suggested priorities to each
recommendation, considering high leverage
business items.

Should be achievable by the next planned
assessment.

Describe “what” needs to be done, not “how.”
Be specific and concise.
Consider organizational impact.

T 10T 7 aimege Metton Uraersty £ SEPG 110
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Summary - Part 11

We have covered:
» what the CBA Pl method can accomplish
« the pre-on-site activities
« the on-site activities
* the minimum requirements for a CBA IFI
« post-assessment activities
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Appraisals Using the CMM:-
as a Reference Model

Donna K. Dunaway and Steve Masters
Software Engineering Institute

European SEPG97
Amsterdam, June 16-19, 1997

Abstract: This document provides a high-level overview of CMM>M-Based
Appraisals. It provides a brief history of SE| appraisal methods, as well as
establishing appraisals in the context of the IDEAL®™ approach to software
process improvement. Additional detail is provided for the SEI's most current
assessment method, CMM-Based Appraisal for Internal Process Improvement
(CBA IPt). CBA IPI is a diagnostic tool that supports, enables, and encourages
an organization’s commitment to process improvement. The method helps an
organization gain insight into its software development capability by identifying
strengths and weaknesses of its current processes related to the Capability
Maturity Model®™ for Software V1.1. The method focuses on identifying
software improvements that are most beneficial, given an organization’s
business goals and current maturity level.

1 History of SEI Appraisal Methods

In accordance with the SEI's mission to provide leadership in advancing the state of the prac-
tice of software engineering by improving the quality of systems that depend on software,
there has been strong emphasis within the SEi on treating software development tasks as pro-
cesses that can be defined, practiced, measured, and improved. In early software process
publications, a software maturity framework and questionnaire were developed to help orga-
nizations characterize the current state of their software practices, set goals for process im-
provement, and set priorities.

Software process is defined to mean the system of all tasks and the supporting tools, stan-
dards, methods, and practices involved in the production and evolution of a software product
throughout the software life cycle. It has become widely accepted that the quality of a (soft-
ware) system is largely governed by the quality of the process used to develop and maintain it.

The SEl assisted a number of organizations in performing assessments based largely on the
maturity questionnaire. This early questionnaire provided a scoring mechanism for determin-
ing a project's maturity level. In 1988-91, the SE! provided training to organizations who

SM - Capability Maturity Model, CMM, and IDEAL are service marks of Carnegie Mellon
University.
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wished to perform self-assessments of their software processes.

In 1990 the SE! commercialized the software process assessment (SPA) to more broadly dis-
seminate the technology, since the SE! was not equipped to handle the demand for assess-
ment services. Industry and government licensees were selected as vendors to market
assessment services. During 1991-1993, SE! self-assessment training was gradually phased
out and replaced by vendor training. Data from these assessments have been collected by the
SE|, and periodic reports are delivered on the state of the practice. The initial state of the prac-
tice reported on assessment data largely from project-based questionnaire data from 10 sites.
The follow-up report included the first site-based software process maturity profile and provid-
ed an analysis of assessment findings from 59 sites showing the frequency with which key pro-
cess deficiencies were identified by assessment teams. A recent report presents an analysis
of assessment results from 48 organizations that have performed 2 or more assessments and
focuses on the time required to increase process maturity. Updates on the process maturity
profile of the software community are published twice a year with the latest profile containing
data on 751 assessments including 265 CBA IPis [Zubrow 97].

Based on the success and widespread use of the maturity framework and software process
assessments, Version 1.0 of the CMM for Software was published in 1991. In 1993 the CMM
was revised, and Version 1.1 was published. Various organizations modified SE| appraisals
to reflect the CMM; however, the CBA IPi method is the first CMM-based assessment method
released by the SEI. CBA IPI uses an updated maturity questionnaire consistent with CMM
V1.1. Uniike the maturity questionnaire released in 1987, the current maturity questionnaire
does not include a mechanism for scoring maturity levels.

The SEI has published reports that show a relationship between CMM-based improvement
and organizational performance. One report documents process improvement efforts in 13 or-
ganizations by showing improvements in cycle time, defect density, and productivity. Benefit-
to-cost ratios presented range from 4.0:1 to 8.8:1. In a more comprehensive report on the im-
pact of CMM-based appraisals on subsequent software process improvement and organiza-
tional performance, survey resuits from 138 appraisal participants representing 56 appraisals
are presented. The results show that, in general, increased process maturity results in better
product quality, ability to meet schedute commitments, and other indicators of organizational
performance.

2 IDEALSM Approach to Process improvement

The CBA IPI method is a diagnostic tool used to appraise and characterize an organization’s
software processes and is used in the larger context of software process improvement.The
SEI's recommended framework for software process improvement is the IDEALSM model. The
IDEAL approach consists of five phases: initiating, diagnosing, establishing, acting, and lever-
aging. Appraisals are an integral part of the diagnosing phase of the IDEAL approach.

The initiating phase of process improvement should be successfully undertaken before the ap-
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praisal start-up. First, some outside stimulus for improvement needs to occur. Then sponsor-
ship is established with the site's senior management, and efforts toward building an
improvement infrastructure are committed. An organization could be appraised for the first
time or could be reappraising their processes in preparation for the next process improvement
cycle. The IDEAL approach assumes that the appraisal will be followed by a thorough docu-
mentation of the appraisal results and the development of recommendations. The software
process baseline established by the appraisal and the recommendations and priorities that
come from the appraisal form a basis for follow-on activities. These activities are typically doc-
umented in an action plan for furthering process improvement activities.

3 Current SEI Appraisal Methods

To provide a framework for rating an organization’s process capability against the CMM and
to provide a basis for comparing assessment and evaluation resuilts, the SEI published the
CMM Appraisal Framework (CAF). The CAF identifies the requirements and desired charac-
teristics of a CMM-based appraisal method in order to improve consistency and reliability of
methods and their results. An appraisal method is CAF compliant when it meets all of the CAF
requirements. The term appraisal as used at the SE! includes multiple methods, such as as-
sessments and evaluations, all of which focus on an organization’s software development pro-
cess.

Both CBA IP! and Software Capability Evatuation (SCE) V3.0 were designed to be CAF com-
pliant. The following subsections briefly describe the primary SEI appraisal methods, CBA 1P|
and SCE, and the differences between them. Interim Profile is a method to rapidly measure
the status of an organization’s software engineering process improvements between organi-
zational assessments and was not intended to comply with the CAF; therefore, it is not includ-
ed in our discussion of current SE| appraisal methods.

3.1 CMM-Based Appraisal for Internal Process Improvement (CBA
IPl)

Using the Capability Maturity ModelSM for Software V.1.1 (CMM) as a reference model, the
Software Engineering Institute (SE!) developed the CBA 1PI V1.0 in 1995 for assessing an or-
ganization's software process capability. CBA IP1 V1.1 was released in 1996 containing mod-
ifications for clarification and simplification. In-depth documentation and guidance on the CBA
IPI method is available through CBA Lead Assessor Training.

The CBA 1Pl method was created in response to user needs for a CMM-based assessment
method. The SPA method, which has become so familiar in the software community, pre-dat-
ed the CMM. Although many organizations have modified the SPA to reflect the CMM, there
was a wide range of approaches and resuits.

The CBA IPI method was developed and field tested in 1994. After factoring in lessons learned
from the community feedback, the SEl released CBA IPI V1.0 in May 1995. The method and
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documentation were upgraded to CBA IP1 V1.1 in March 1996. The CBA IP1 method explicitly
uses CMM V1.1 as a reference model. The data collection is based on key process areas
(KPAs) of the CMM as well as non-CMM issues. CBA [Pl is intended to establish consistency
among CMM-based assessments so that results from one assessment can be compared to
those of another. The CBA Pl method complies with the CAF, so resuilts from a CBA IPI are
intended to be consistent with results from other CAF-compliant methods. The CBA IPl meth-
od is described in more detail in the following sections of this report. Descriptions of the meth-
od roles and responsibilities and a glossary of terms commonly used in a CBA IP! are found
in [Dunaway 96].

3.2 Software Capability Evaluation (SCE)

SCEs are used for software acquisition as a discriminator to select suppliers, for contract mon-
itoring, and for incentives. They can also be used for evaluation of internal processes. SCE
V2.0 was updated to reflect CMM V1.1, SCE V3.0 is CAF compliant. Therefore, results from
a SCE V3.0 should be consistent with a CBA IPI V1.1 if the areas of investigation are the same
and in relatively the same time frame. SCE is used to gain insight into the software process
capability of a supplier organization and is intended to help decision makers make better ac-
quisition decisions, improve subcontractor performance, and provide insight to a purchasing
organization.

3.3 Differences Between Assessments and Evaluations

The basic difference between an assessment and an evaluation is that an assessment is an
appraisal that an organization does to and for itself, and an evaluation is an appraisal where
an external group comes into an organization and looks at the organization’s process capabil-
ity in order to make a decision regarding future business.The scope of an assessment is de-
termined relative to the organization’s needs and the business goals of the sponsor, who is
usually the senior manager of the assessed organization. In contrast, the scope of an evalu-
ation is determined relative to the needs of the sponsor, who is the individual or individuals
responsible for deciding to conduct the evaluation of the organization(s) with whom the spon-
sor is currently or considering doing business.

After an assessment, the senior manager of the assessed organization owns the assessment
findings and results and generally uses the results to formulate an action plan for the process
improvement program. After an evaluation, the sponsor owns the evaluation results and uses
the resuits to make decisions regarding the recipient organization(s), such as source selec-
tion, incentive fee awards, performance monitoring, risk management, and measurement of
internal improvement; these results may or may not be shared with the evaluated organization.

Assessments are intended to motivate organizations to initiate or continue software process
improvement programs. Evaluations are externally imposed motivation for organizations to
undertake process improvement. Assessment teams represent a collaboration among team
members, many of whom are from the organization being assessed. Evaluation teams, on the
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other hand, take more of an audit-oriented approach with a more formal interface between
team members and organization representatives; evaluation teams rarely include representa-
tives from the evaluated organization.

3.4 Interim Profile

The Interim Profile (IP) is a method to rapidly measure the status of an organization’s software
engineering process improvements between organizational software process assessments. It
is based on the CMM V1.1 and is designed to be used only by organizations that have com-
pleted an SEI-style assessment, have support for software engineering process improvement
in place, and intend to use the results to monitor status and adjust their process improvement
plan. A primary motivation for designing the IP method was to provide quantifiable data in an
expedient fashion to allow periodic “temperature-checks” of process improvement activities.
The IP method is based on the SEI maturity questionnaire with minimal use of other data
sources. The IP method is not intended to comply with the CAF since it focuses on question-
naire responses and does not require other data collection mechanisms as required by the
CAF. It is a “quick look” at the organization, not a full assessment, based on the participants’
responses to the questionnaire.

4 The SEI's Current CMM-Based Assessment Method:
CBA IPI

The SEI's current CMM-based assessment method is CMM-Based Appraisal for Internal Pro-
cess Improvement (CBA iPl). The CBA IPI method is a diagnostic tool that enables an orga-
nization to gain insight into its software development capability by identifying strengths and
weaknesses of its current processes, to relate these strengths and weaknesses to the CMM,
to prioritize software improvement plans, and to focus on software improvements that are most
beneficial, given its current level of maturity and the business goals.

The method is an assessment of an organization’s software process capability by a trained
group of professionals who work as a team to generate findings and ratings relative to the
CMM key process areas within the assessment scope. The findings are generated from data
collected from questionnaires, document review, presentations, and in-depth interviews with
middle managers, project leaders, and software practitioners.

The CBA P! method has two primary goals:

* to support, enable, and encourage an organization’'s commitment to software
process improvement

* to provide an accurate picture of the strengths and weaknesses of the
organization’s current software process, using the CMM as a reference
model, and to identity key process areas for improvement.

The approach of the CBA IPI method is to assemble and train a competent assessment team
under the leadership of a Lead Assessor and to conduct a structured series of activities with
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key people in the organization to understand their problems, concerns, and ideas for improve-
ment. The method is based on the following key assessment principles:

¢ Use the Capability Maturity Model for Software V1.1 as a process reference
model.

* Use a formalized assessment process that complies with the CMM Appraisal
Framework.

¢ Involve senior management as the assessment sponsor.

* Base the assessment on the sponsor's business goals and needs.

¢ Observe strict confidentiality by guaranteeing that no information will be
attributed to an individual or project.

¢ Approach the assessment as a collaboration between the assessment team
and the organizational participants.

4.1 What Can The CBA IPlI Method Accomplish?

The business needs for process improvement drive the requirements for an assessment. The
business needs for process improvement generally include one or more of three closely relat-
ed factors: reducing costs, improving quality, and decreasing time to market. The fundamental
assumption is that these factors are largely determined by the development processes.

Since the CBA IPI method is designed to support a variety of assessment needs, the results
of a CBA 1P| can support a variety of activities that require detailed knowledge about the
strengths and weaknesses of the software process, such as

e establishing software process action plans

* measuring actual progress against action plans

* identifying best (most effective) practices within the organization for transition

elsewhere in the organization.

The CBA IPI method must build on an organization's commitment established during previous
phase(s) of the software process improvement cycle. To support the goal of enabling and sup-
porting an organization’s commitment to process improvement, the assessment team and as-
sessment paricipants must understand the sponsor's business goals and allow for a
collaborative shaping of the assessment scope. It is important that the organization owns and
“buys in” to the assessment resuits, identifying the most critical issues (CMM and non-CMM)
that need to be addressed in order to sustain momentum for the follow-on activities.

The other primary goal of the CBA Pl is to provide an accurate picture of existing software
processes. To accomplish this, the assessment team will

e provide the organization with the data needed to baseline the organization's
software capability

+ identity major non-CMM issues that have an impact on process improvement
efforts

¢ identify strengths and weaknesses using the CMM as a reference model
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* provide findings to the sponsor and the organization that are sufficiently
complete to guide the organization in planning and prioritizing future process
improvement activities

4.2 Minimum Requirements for a CBA IP|

For an assessment to be considered a CBA IPI, the assessment must meet the following min-
imum requirements concerning the assessment team, assessment plan, data collection, data
validation, rating, and reporting of assessment resuits. Permissible tailoring options are pro-
vided with the requirements.

4.2.1 Assessment Team
The assessment team must satisfy the following requirements:

¢ The assessment team must be led by an authorized SE| Lead Assessor.

¢ The team shall consist of a minimum of 4 and a maximum of 10 team
members. At least one team member must be from the organization being
assessed.

¢ All team members must receive the SEI's Introduction to the CMM course, or
its equivalent, and the SEl's CBA P team training course.

* Team members must meet the selection guidelines relative to software
engineering and management experience.

Tailoring options are as follows:

* the size of the assessment team, as long as the team consists of between 4
and 10 qualified individuals

¢ the composition of the team as to whether they are internal or external to the
organization, as long as one team member is from the organization being
assessed

4.2.2 Assessment Plan
An assessment plan must be created that at a minimum contains the following:

¢ the goals for the assessment

* the CMM scope (KPAs to be examined) and the organization scope for the
assessment including selected projects and assessment participants

¢ a schedule for assessment activities and identification of the resources to
perform the activities

* the assessment outputs and any anticipated follow-on activities

¢ planned tailoring of the assessment method

® risks and constraints associated with execution of the assessment

e the sponsor's authorization for the assessment to be conducted

Tailoring options are as follows:
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4.2.3

 weighting of the assessment goals. Depending upon the organization's
motivation for having an assessment, more emphasis may be placed on one
goal than the other, e.g., more focus toward supporting an organization's
software process improvement than precise conformance relative to the
CMM.

* the specific organizationai entities that comprise the organization’s scope for
the assessment

* the specific KPAs selected that comprise the CMM scope for the assessment

* the number of projects and their particular characteristics

¢ the length of time for the assessment

Data Collection

Assessment data must be classified with respect to four data collection categories (instru-

ments,

presentations, interviews, and documents) and at a minimum contain the following:

e instrument data (maturity questionnaire responses) from at least the project
leaders from the selected projects

* interview data from project leaders from selected projects via individual
interviews

* interview data from functional area representatives (practitioners) and middie
managers via group interviews

* document data for each of the KPA goals within the CMM scope of the
assessment

» presentation data via a review of the draft findings with the assessment
participa- .3

In addition, confidentiality of data sources must be protected.

Tailc-ing options are as follows:

4.24

e Collect instrument data from more respondents than the project leaders.

e Collect the site information packet.

» Conduct a project leader interview with more than one project representative.

e Conduct part of a group interview “free form” where interviewees are asked
to discuss anything they feel the assessment team should know.

* Increase the emphasis on collecting document data.

* Vary the number of draft finding sessions that are heid.

Data Validation

Data must be validated using the rules of corroboration and must sufficiently cover the CMM
components within the assessment scope, the organization, and the software development
life cycle.

The rules of corroboration are as follows:

¢ Observations are based on data from at least two independent sources, e.g.,
two separate people or a person and a document.

* Observations are based on data obtained during at least two different data
gathering sessions.
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* Observations are confirmed by at least one data source reflecting work
actually being done, e.g., an implementation level document or an interview
with a person who is performing the work.

Tailoring options are as follows:

* use of individuals or mini-teams for data gathering and consolidation tasks
* extent of documentation that is collected

4.2.5 Rating

Ratings must be based on the CAF criteria for rating the process maturity of an organization
against the CMM.

Tailoring options are as follows:

* Add a “partially satisfied” rating which would transiate to “unsatisfied” for
maturity level rating.

* Extend ratings to common features and/or key practices.
* Rate the organization's maturity level.

4.2.6 Reporting of Assessment Results
A final findings briefing must be given to the sponsor that presents the strengths and weak-
nesses of each KPA within the assessment scope, as well as a KPA profile that indicates

whether KPAs are satisfied, unsatisfied, not rated, or not applicable. These data must be re-
ported back to the SEI.

Tailoring options are as follows:

* Include consequences and/or recommendations with the assessment
findings.

« Generate a written final assessment report that details the assessment
findings.

* Produce project-specific reports (this will require modification of the
confidentiality agreement).

5 CBA IPI Method Activities

The CBA IPI method consists of three phases. The first phase includes the activities neces-
sary to plan and prepare for the assessment. The second phase consists of on-site activities
for conducting the assessment, including techniques for gathering, organizing, and consolidat-
ing data. The final phase is to report the results.

5.1 Plan and Prepare the Assessment

The assessment team leader must clearly understand the sponsor's goals for having the as-
sessment as well as any constraints that exist. A plan is deveioped based on the sponsor's
goals. Assessment team members, projects, and assessment participants are selected ac-
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cording to defined criteria. Documents are identified for initial review, and the logistics for the
on-site visit are identified and planned. The assessment team must be trained in the CMM as
well as the assessment method. A briefing is held for assessment participants so that each
person understands the assessment process and has a clear set of expectations regarding
the assessment outcomes. Information about the organization's software processes is collect-
ed from selected members of the organization using the SE| maturity questionnaire. The as-
sessment team members examine the pattern and nature of responses on the maturity
questionnaires completed by site personnel. An initial set of documents about the organiza-
tion’s software processes are reviewed to find additional areas for probing, to understand the
life cycle(s) in use by the organization, and to map organization data to the CMM.

\dentity Brief Assessment Conduct Imtial
Asssecssment —|  Participants Document
ope Review
Develop Admunister
Assessment Questionnarres
Plan
Prepare Examine
and Questionnaire
Train Team Responses

Figure 1: Plan and Prepare the Assessment

5.2 Conduct the Assessment

An opening meeting is held to kick off the on-site visit. The sponsor of the assessment opens
the presentation to show visible support and urge participants to be forthcoming in interview
sessions. Interviews are held to identify areas that people believe can and should be improved
in the organization, to understand how the work is performed, to understand the processes in
use, to understand the relationships among the organization-level processes and the project-
level processes, and to ensure coverage of the CMM within the scope of the assessment
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across the organization, as defined in the scope.
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Figure 2: Conduct the Assessment

The assessment team consolidates information into a manageable set of observations which
are categorized with reference to the KPAs of the CMM. All observations must be validated
using the rules of corroboration. It is the team’s responsibility to obtain sufficient information
to cover the organization, the software development life cycle, and the CMM components with-
in the assessment scope before any rating can be done.

Draft findings are generated and presented to the assessment participants to obtain validation
from those who have provided information through interviews. When the team has achieved
fuil coverage of the CMM, the organization, and the software life cycle, the rating process may
begin by rating each goal for each key process area (KPA) within the assessment scope. Rat-
ings are always established based on consensus of the entire assessment team. For each
goal, the team reviews all weaknesses that relate to that goal and asks: “Is there a weakness
significant enough to have a negative impact on the goal?” It so, the goal is rated unsatisfied.
If the team decides that there are no significant weaknesses that have an impact on a goal, it
is rated satistied. For a KPA to be rated satisfied, all goals for the KPA must be rated satisfied.
A KPA may be rated sati- fied, unsatisfied, not applicable, or not rated. Assignment of a matu-
rity level rating is optional at the discretion of the sponsor. For a particular maturity level rating
to be achieved, all key process areas within and below a given maturity level must be satisfied.
For example, for an organization to be rated at maturity level 3, all KPAs at level 3 and at level
2 must have been investigated during the assessment, and all KPAs must have been rated
satistied by the assessment team. The final findings presentation is developed by the team to
present to the sponsor and the organization the strengths and weaknesses observed for each
KPA within the assessment scope, the ratings of each KPA, and the maturity level rating if de-
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sired by sponsor.

5.3 Report Results

The team leader, or designated presenter, presents the assessment results to the sponsor.
The sponsor owns the assessment results and is free to use them as he or she sees fit. Orga-
nizational strengths are presented to validate what the organization is doing well. Strengths
and weaknesses are presented for each key process area within the assessment scope as
well as any non-CMM issues that affect process. A KPA profile is presented showing the indi-
viduai KPA ratings.

An executive session usually follows the final findings briefing to allow the senior site manager
to clarify any issues with the assessment team, to confirm his or her understanding of the soft-
ware process issues, and to get guidance regarding the focus, timing, and priorities of the rec-
ommendations report and follow-on activities.

The team leader collects feedback from the assessment participants and the assessment
team on the assessment process, collects information that needs to be reported to the SEI,
and assigns responsibilities for follow-on activities.

6 Time Frame and Resource Requirements

In order to identify the resources that are needed to perform an assessment, a typical time
frame is shown.

Months 1-2 Assessment planning and team training

Month 3 On-site assessment

Month 4 Final report delivery and recommendations
briefing

Month 5 Action pian deveiopment

Months 6-24 Action pian impiementation

Months 18-30 Re-assessment

Resources required for an organization to perform a CBA IP! vary according to the scope of
the assessment. The figures in Table 2 may be used as guidelines in planning the resource
requirements for an assessment. These figures were gathered from early implementations of
CBA IP] assessments. However, subsequent assessments have shown that the assessments
can be done more efficiently, so we consider these estimates to be conservative and on the
high end. For a typical assessment team consisting of 8 team members plus the assessment
team leader, investigating 4 representative projects, and interviewing 40 functional area rep-
resentatives, a CBA IPI is estimated to require approximately 200 person-days, beginning with
assessment planning through writing the firal report and hand-off to the team who will plan the
actions for continuing process improvement activities.
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Assessment Phase - { Resource Required . Full-ime Equivalent

Planning Assessment team leader 10-20 days
Sponsor 3-5 days
Site coordinator 10-20 days
Pre-Onsite Activities Assessment team leader 10-14 days
Site coordinator 10-14 days
Assessment team members 6-8 days each
On-Site Activities Assessment team leader 6-10 days
Sponsor 4-5 hours
Site coordinator 6-10 days
Assessment team members 5-10 days each
Assessment participants (project 1.5 days each

leaders, middle managers, and
functional area representatives)

Post-Assessment Assessment team leader 4-8 days

Activities Sponsor 1 day
Site coordinator 2 days
Assessment team members 1-2 days each

Totals Assessment team leader 30-52 days
Sponsor 8-11 days
Site coordinator 28-46 days
Assessment team members 12-20 days each
Assessment participants (project 1.5 days each
leaders, middle managers. and

» functional area representatives)

7 Follow-On Activities

To benefit from the assessment, the organization must have an improvement infrastructure in
place. This infrastructure would be in the form of sponsorship, establishment of a software en-
gineering process group (SEPG), CMM training for the organization, etc.

The assessment team will develop recommendations and document the assessment resuits
immediately following the final findings briefing. Aithough a final report is optional but recom-
mended, if a final report is not required by the sponsor, one of the team members should be
responsible for collecting the assessment details, removing all attribution, and making them
available to the action planning team. These assessment details are critical for prioritizing is-
sues, developing the action plan, and implementing the establishing phase. There are several
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benefits to the establishing phase: it provides an organized and planned approach to software
process improvement; a clear understanding of costs, schedules, and resources; and the op-
portunity to plan for actions that the organization has the capability to achieve. It is important
to move into the estabiishing phase as soon as possible after completion of the assessment
so that momentum from the assessment can be maintained and the staff's expectations can
be managed. An assessment provides expectations for improvement in an organization; fol-
low-on activities are very important to avoid disappointment or disillusionment by the assess-
ment participants.

8 Future Improvement of the Method

There are many feedback mechanisms in place to enable the SEi to continuously improve the
method. The SEl requires Lead Assessors to provide feedback following each assessment
that they lead. In addition, each sponsor and each assessment team member is asked to pro-
vide feedback to the SEI at the conclusion of an assessment. Change requests are accepted
by the SE! from anyone who wishes to send one in.

There is no major change anticipated to this assessment method until after CMM V2.0 is re-
leased. However, minor modifications will be made from time to time through notices to the
Lead Assessors.
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How Long with SPI?
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Origins
Grew out of software process improvement (SPl)

SPI adopters requested how-to information and guidance

Experienced multi-disciplinary team was formed to synthesize
knowledge and experience

Tutorial developed by team presented at 1993 Software
Engineering Symposium

Roadmap published earty 1996

Softwars Enginesring inetitute TBL Q-Labs

Technology Transition Model

Technology

Monday 16 june T101c) S5
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The Problem

Technology * have difficuity selecting among
Adopters improvement possibilities

« do not use best transition practices to
introduce selected improvements

Technology « have difficulty understanding adoption
Developers difficulties that will be encountered by
potential adopters

» do not provide enough information or
services needed to support the
adoption process

« do not get technologies into
widespread practice as quickly as they
could

Software Enginesring institute TBL Q-Labs

Focus of Technology
Adoption Architectures Project

Monday 16 june T1010) $-6
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Current Efforts

Document the model (“Web Report”)
Develop IDEAL Transition Frameworks™ (ITF¥)

Extend model to encompass additional technical areas
+ Risk (1997)

¢ Network Systems Survivability (1998)
Make model scalable

W DEAL Transition Framework and ITF are service marks of Camegie Mellon University

©® 1987 Carnagia Melion University

RISKITIOEAL-13

= o TBL Q-Labs
The Web Report

Serves as a technical report

Takes advantage of electronic, web-based technology
» accessibility

o flexibility
* ease of update
Focuses predominantly on adopter needs

© 1987 Carnagis Mellon University
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IDEAL Transition FrameworkSM

IDEAL SM 73
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Transition
Framework
Long-Range View

T

T

4 10EAL Transition Framewark is a service mark of Camegie Melion University
© 1997 Camegie Mellon University
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The Initiating Phase — Overview

Know what prompted this particular change

Identify where this change fits within the larger organizational
context

Specify business goais and objectives that will be realized or
supported

identify impact on other initiatives and on-going work

Secure the support required to give the change a reasonable
chance of succeeding

Adjust relevant organizational systems to support the effort

Establish an infrastructure for managing specifics of
implementation

T1010) 59
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The Diagnosing Phase — Overview

identify the organization’s current state with respect to a
related standard or reference model

identify the organization’s desired state against the same
standard or model

Recommend actions that will move the organization from
where it is to where you want it to be

identify potential barriers to the effort

=

Camege Mellon Unrversty

Software Enginesring institute TBL Q-Labs
The Establishing Phase — Overview

Develop priorities among the recommended actions on the
basis of such things as:

+ availability of key resources

« dependencies between the actions recommended
« funding

Develop an approach that reflects priorities and current
realities

Develop plans to implement the chosen approach

T101c) $-10
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The Acting Phase — Overview
Bring together everything available to create a “best guess”
solution specific to organizational needs, e .g.,
* existing tools, processes, knowledge, skills. .
* new knowledge, information...
+ outside help

Put the solution in place on a trial basis to learn what works
and what doesn’t

Revisit and modify the solution to incorporate new knowledge
and understanding

terate as necessary

When solution is deemed workable and sufficient, implement
it throughout the orgarization

:=: Software Engineering Inatitute TBL

Q-Labs

The Learning Phase — Overview

Determine what was actually accomplished by the effort

- Compare what was accomplished with the intended purpose
for undertaking the change

Summarize/roll up lessons leamned regarding processes used
to implement IDEAL

Develop recommendations conceming management of future
change efforts using IDEAL

© 1997 Camegiu Mellon University

RISK7IDEAL-22
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Initiating Phase Activities
Stimulus for Change
Set Context

Build Sponsorship
Charter Infrastructure

© 1997 Carnegee Metion University RISKS?IOEAL-24
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Stimulus for Change
“Something” prompts IDEAL use.

The nature of the stimulus can vary widely:

* reaction to unanticipated events/circumstances
» edict from “on high”

« enactment of change as part of proactive continuous
improvement approach.

The stimulus can have far-reaching influence on the change
effort’s visibility, conduct, and ultimate success.

.
:—g,% Sonwlr“:;r‘:m"g Institute TBL

Set Context
“Setting context” means being very clear about where this
change fits within the organization’s business strategy.
Setting context requires that there be consensus regarding
* the organization’s core mission
* business goals and objectives
* acoherent vision for the future
* a strategy for achieving the vision

This activity may require extensive work if the above do not
exist.

Q-Labs

Context and implications often become more clear as the
effort proceeds.

Monday 16 June (T101¢c) 513
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Build Sponsorship

Sponsorship is “senior level” support for an effort.
Sponsors are most effective if they

« give personal attention to the effort

+ stick with the change through difficult times

e commit scarce resources to the effort

+ change their own behavior to be consistent with the
change being implemented

+ modify the reward system.

The level and quality of sponsorship is often the most critical
element contributing to success.

Sponsorship starts here, but it must be sustained throughout
the remaining IDEAL phases.

© 1987 Camegie Mellon Universty RISKS7IDEAL-I7
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Charter Infrastructure

implementing significant change often requires establishment
of organizational structures to manage the effort.
The infrastructure may include

< an oversight group (senior level people)

» achange agency group (staff to the oversight body)

« one or more technical working groups (TWGs)

“Chartering” these groups involves developing an explicit
written agreement describing the responsibilities of each.

It usually is not possible (or desirable) to charter TWGs during
the Initiating Phase (but anticipating them might be useful).

© 1957 Camegie Meon University RISKY7IDEAL-28
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Diagnosing Phase Activities

Characterize Current & Desired States
Develop Recommendations

Su-bavait 1wl HERLU GO,
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Characterize Current & Desired States

The “desired state” is what your organization will be like after
the change has been implemented.

The “current state” is what your organization looks like now
with respect to the desired state.

Defining these organizational states is much easier if the
following exist:

« acomprehensive model (e.g., capability maturity model)

» standardized appraisal instruments and methodologies
associated with the model

© 1997 Carmugie Mellon University
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=" Software Enginsering Institute TBL Q-Labs
Develop Recommendations

Recommendations consist of action(s) that can be taken to
move the organization from present state to desired state.

© 1997 Carmaegie Mellon University
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Establishing Phase Activities
Set Priorities

Develop Approach
Plan Actions

Monday 16 june T101¢c) $-17
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Set Priorities

Priorities addressed here are for the change effort.
Organizational realities preclude doing everything at once:

* resources needed for change are limited

+ dependencies exist between recommended activities

» external factors may intervene

* organization's strategic priorities must be honored
Major change almost always requires making choices.

e > Carnegs Mellon Unwersty

e~ Softwars Engineering institute TBL Q-Labs
Develop Approach

The approach taken to implementing a change accounts for
many competing (and often conflicting) factors, e.g.:

¢ priorities
+ specifics of installing the new technology

+ new skills and knowledge required of the people who will
be using the technology

+ organizational culture

« facilitators and inhibitors
* sponsorship levels

* market forces

© 1997 Carnegie Malion Universty RISKS7JOEAL 3¢
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Plan Actions

Plans put specifics against the approach, e.g.:
pu + schedule

+ tasks

* milestones

» decision points

* resources

* responsibilities

* measurement and tracking

» risks & mitigation strategies

Monday 16 june T101¢c) $-19
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Acting Phase Activities

Create Solution
Pilot/Test Solution
Refine Solution
implement Solution

Q-Labs

© 1997 Camegis Metion University RISKSTJDEAL 41

;i_f’:‘ Soﬂw::zwmm institute TBL Q-Labs
Create Solution
Creating a solution means bringing key elements together in
new and synergetic ways to create a “best guess” solution to
P address specific organizational needs.
This work is often accomplished by a technical working
group.
The concept is to create what-will-be from what-is, not to
make something from scratch.
© 1997 Carnagee Mellon Uneversty RISKS?SDEAL 42
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Pilot/Test Solution
“Best guess solutions”

« almost never work exactly as planned.

+ should be tried out on a limited basis to learn what works
and what doesn't.

The trial implementation shouid be conducted in an
environment free of compromising factors.

Camage Mellon

fé o
=" Software Enginesring inattite TBL Q-Labs
Refine Solution

Once the paper solution has been put to the test, it should be
modified to reflect experience and lessons leamed.

iterations of pilot/test and refine may be necessary before
arriving at a solution that is deemed satisfactory.

it is important to move forward in the IDEAL cycle only when
the solution is considered workable.

On the other hand, implementing a less-than-perfect solution
is often more useful than waiting for perfection.

© 1997 Camnagie Mellon University

RISK7HDEAL 44
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Implement Solution

implementing the solution means rolling it out to the
organization as a whole.

Various rollout approaches may be used, e.g.:
* top-down
* lateral
+ staged
No one rollout approach is universally better than another.

, For a major change, this activity may require substantial time
and resources.

.ﬁ

:—g Software Enginearing Institite TBL Q-Labs
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Learning Phase Activities

Analyze and Validate
Propose Future Actions

© 1997 Carrugee Malion University

RISKS7IOEAL 47
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Analyze and Validate

To improve ability to implement change, the IDEAL experience
must be revisited:

* In what ways did it/did it not accomplish its intended
purpose?

+ What worked well?

* What could be done more effectively or efficiently?

Records must be kept throughout the IDEAL cycle with this
activity in mind,

Monday 16 june T101c) S-24
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Software Enginesring inatitute TBL Q-Labs
Propose Future Actions
Recommendations for improving an organization’s ability to

use IDEAL need to be made based on analysis and validation.

These recommendations address a ditferent aspect of the
organization’s business than those made during the
Diagnosing Phase.

The people closest to the IDEAL experience rarely have the
authority to make changes to it.

Proposed future actions need to be documented.

.

=

Camege Mellon Uneversaty
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Exercise 1: IDEAL®™ Overview

Lo
How would you rate your organization with regard to how well it has accomplished
the objectives of the IDEAL phases in past ¢! “nge implementations? What are the
possible implications for your current change effort?
Initiating
Q Good Q Fair G Poor
Implications:
Diagnosing
Q Good Q Fair 3 Poor
Implications:
Establishing
d  Good Q Fair Q Poor
Implications:
-

™ IDEAL is a service mark of Carnegie Mellon University.

© 1997, Carnegie Mellon University ESEPG97
Scoftware Engineering Institute




Acting
O Good O Fair Q Poor

Implications:

Learning
Q Good O Fair Q Poor

Implications:

© 1997, Carnegie Mellon University ESEPG97
Software Engineering Institute
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¢ Exercise 2: Initiating Phase

1. Briefly describe the change effort you will be focusing on during this tutorial.

2. What factors prompted your organization to take on this effort?

3. What does your organization hope to accomplish by implementing this change?

4. How will this change affect other important work your organization is doing?

5. How committed are key managers to seeing this change through to fruition?
What makes you believe that this is the case?

' 4

6. What sorts of organizational elements might need to be chartered to ensure
that the effort is a success?

© 1997, Carnegie Mellon University ESEPG97

Software Engineering Institute




Exercise 3: Diagnosing Phase
1. Based upon your responses to the Initiating Phase exercise, what are some
things about your organization that need to change?
2. What aspects about the way your organization does its business ought to be
preserved?
3. In what ways do you expect your organization will be different after this
change has been institutionalized?

4. How can you confirm or disconfirm these expectations?

© 1997, Carnegie Mellon University ESEPG97
Software Engineering Institute

e



0 Exercise 4: Establishing Phase
1. What elements might you want to bring together to constitute a “whole
product” solution for the change your organization is implementing?

2. Look back through your list and mark those you haven’t considered before.
What impact might developing those elements have on your effort?

© 1997, Carnegie Mellon University ESEPG97

® Software Engineering Institute
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Peer Reviews - the key to
cost-effective quality

Fran O’Hara
e-mail: franoh@worknet.ie
F.G. O’Hara and Associates
European SEPG

Amsterdam
June 16th 1997

1 F G. O'Hara and Associates

Goals of this Tutorial

' g ® Show why reviews are an essential part of the
development process

@ Piesent a review process that includes metrics aad
meets Quality Standards/SE1 CMM requirements

@ Skills for effective reviews
® Practice the process using a simple example
® Maximise your chances of successful implementation

2 F.G. O'Hara and Associates

Monday 16 june T101d) 1
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Contents

Why review?

What does the process involve?
Deployment strategy

Case studies

Effectiveness issues

Metrics

3 F G O'Hara and Associates

Exercise:
Process problems/issues?

® Objective:
= Note your current process problems/issues/concerns
® How (o:
= Write down the main process problems you are
faring
® Feedback

® These will be recorded on a flipchart to be
addressed during the workshop.

4 F G. O'Hara and Associates

Monday 16 June T101d) S-2
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The Key to Cost-Effective Quality

What’s a Review? - the Main Phases

©® Planning/Preparation
®gelection of participants and roles
» kick-off meeting/informal comm.
@ reading/checking

® Meeting
= reviewers raise issues, scribe logs
® record data
=leader role crucial

e Edit/Follow-up

= author investigates issues, fixes defects

w»-closure (verify?)
5 F.G. O'Hara and Associates

Contents

Why review?

What does the process involve?
Deployment strategy

Case studies

Effectiveness issues

Metrics

6 F.G. O'Hara and Associates

T101d) $-3
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Why we need Reviews

® to improve quality
% by finding more defects - especially major defects
» testing ‘versus’ reviews?

@ to improve productivity and reduce costs

» by finding defects early in the development lifecycle
(prevention/early detection) and reducing expensive
rework

® to help build effective technical teams
® communication (e.g. developers - testers)
»education (‘on the job’ training)

7 F G. O'Hara and Associates

Why we need Reviews cont.

@ supports cultural shift to self-managed teams
@ introduction/developing a culture of quality
@ to provide data on the product and the development

process
@ give testers and developers a user’s perspective of
applications
8 F.G. O'Hara and Associates

Monday 16 june (T101d) S-4
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Typical Benefits - Gilb/Graham

® net productivity increases of 30-100%
©® net timescale reductions of 10-30%

® test execution costs and timescales reduced by a factor
of 5-10

@ maintenance costs reduced by a factor of 10

9 F.G. O'Hara and Associates

Cost of fixing defects

8 Relative Cost

ration

i
g

eqs
Design
Coding
Dev. Test

Ope

From an analysis of 63 projects (Boehm 1981)
10 F G O'Hara and Associates

(T101d) $-5
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Comparison of test and reviews

® UNISYS improved their test practices

= Reported that number of defects reduced by 50%
with 5 levels of testing

® Then implemented Inspections

= Reported a 4 fold improvement in defects found over
4 years

@ Siemens (Austria) reported efficiency in ‘96:
= 1 hour/defect with reviews

=30 - SO hours/defect with system testing of large
systems

= productivity x S, 1 Million dollars/yr saved
1" F G. O'Hara and Associates

Formal Review Costs and Rol

@ Relatively low initial investment required
= training (plus implementation support if in-house
experience not available)
® Ongoing allocation of resources (10-15% of
development budget for formal inspections - Gilb)
® Capers Jones (SPR)
= reported at SP ‘96 that ‘formal reviews/inspections

had the highest empirical evidence of success with
almost no failures’ - Rol data was 10 at 4 years!

12 F G. O'Hara and Associates

Monday 16 june (T101d) -6
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Where reviews fit in the process

Test

Test J- Acceptance Report

Planning L——

Test |} Test

[ Planning] Report
System Desig

Review

13 F G. O'Hara and Associates

Contents

® Why review?

® What does the process involve?
@ Deployment strategy

® Case studies

® Effectiveness issues

® Metrics

14 F.G. O'Hara and Associates

T101d) s-7
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What are the process goals?

® reviews are planned (i.e. in the project schedule)
@ defects in work products are found and fixed
@ defects are prevented?

15 f.G O'Hara and Associates

What’s a Review? - the Main Phases

@ Planning/Preparation
®selection of participants and roles
® kick-off meeting/informal comm.
» reading/checking
® Meeting
® reviewers raise issues, scribe logs
®record data
= leader role crucial
@ Edit/Follow-up
®author investigates issues, fixes defects

= closure (verify?)
16 F.G. O'Hara and Associates

T101d) S-8
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@ The Review Mechanism

® An overview of how it works step by step

17 F G. O'Hara and Associates

Put the i1deas on paper
®
\\\\ W I/,
- —
= >~
OOO
18 F G O'Hara and Associates
®
Monday 16 June T101d) $-9
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Complete the deliverable

. S v — N—— R
p—— —— ————— e ——

F.G. O'Hara and Associates

%
Loy
nyJ

Appoint a review leader

F.G O'Hara and Associates

Monday 16 june T101d) $-10
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Leader determines readiness for
review

F.G. O'Hara and Associates

F.G. O'Hara and Associates

Monday 16 june T101d) S-11
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Assign roles to reviewers

23 F.G. O'Hara and Associates

Distribute the deliverable

*» with parent/source documents!

24 F.G. O'Hara and Associates

Monday 16 June T101d) $-12
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Individual checking

25 F.G. O'Hara and Associates

Gather for the review

F.G. O'Hara and Associates

Monday 16 June (T101d) S-13
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@ Declare the version under review
27 F.G. O'Hara and Associates

Leader gets general comments

® This allows each person to give an overall impression.

@ Keep comments short.

® The objective is to determine if this review will be a
success

® Make a go / no go decision after everyone has made
their general comment

@ Isn’t this too late?! Shouldn’t general comments be used

for generic issues which aren’t just localised to one
small part of the document?

F.G. O'Hara and Associates

(T101d) S-14
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Go through the deliverable

® The best way is page by page.

® Allow each reviewer to make their comments in turn.
= round robin is best

® Do not fix the problems identified

® Keep reviewer comments brief and focused on the
review criteria

@ Scribe to note each problem
® Collect data!

29 F.G. O'Hara and Associates

Propose an outcome - seek consensus
[ 4
30 F.G. O'Hara and Associates
®
Monday 16 june T101d) §-15
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d After the review - edit/follow-up/exit

@ Author investigates issues

® Author fixes the identified problems

® Review leader checks that the solutions are adequate
® Rcview leader signs-off this version of the deliverable
® Review closed

31 F.G. O'Hara and Associates

Review outcomes/exit criteria

Typical outcomes of the review are:
@ no change required
® review by leader only
= verify changes
©® another full review required
®» new material being added
» based on objective count of majors/page (Gilb)
= significant investigation on issues to be undertaken
@ review incomplete

32 F.G. O'Hara and Associates
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Review records

Minimum set could include:
@ List of direct issues
@ List of related issues

® Review summary

On-line?

33 F.G. O'Hara and Associates

Summary of Roles

Leader |Author cribe |[Reviewers

Prep|Advise, |Write, [None |Read &

Check |Organise Prepare
eet|Manage [Explain JLog omment
Issues
‘Post|Sign-off |[Address [None |May
Issues Advise

24 F.G. O'Hara and Associates

Monday 16 June (T101d) §-17
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@ Code review - what’s different?

® can be just like a document review
@ additional option to paraphrase
= someone other than the author paraphrases the code
line by line
® reviewers raise their issues as point in code is
paraphrased
= rotate role

= others, including author, listen for differences of
interpretation to intention

® code selection criteria

= overall risk, complexity, etc.
F.G. O'Hara and Associates

Leader guidance

® General

= give everyone a fair go

= don’t abuse your authority

®»-think about the process and look for improvements
® Preparation/planning phase:

= check that the following are appropriate before the

meeting:
- the review audience

-> the review questions
-> the role assignments

= check the material (and source documents) is ready
for review before being distributed (entry Fevie®), .. assocates

(T101d) S-18
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Leader guidance cont.

@ During the meeting: what is the leader’s responsibility?
= manage, control, drive, ........ you own the review!
= impartially chair the review
= manage the extent of the discussion
® make sure that issues are properly recorded
® ensure an efficient issue logging rate is achieved
= ask people how long they spent preparing (data!)
= resolve conflict
™ propose the review outcome

37 F.G. O'Hara and Associates

Leader guidance - cont.

©® Resolving conflict

® get to the root of the problem - ask WHY the issue
was raised

= focus on purpose of the document (not personalities)
= if disagreement on an issue, minute it and move on
= remember the key points that
->the author is responsible for the material
->reviewers are being asked if the work product is
adequate and meets criteria (not the best possible)
->reviews are to raise not resolve issues (no design!)

» remember the tactful phrase ‘Consider if ...." when

notlng the issue F.G. O'Hara and Associates

38
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Reviewer guidance

@ Preparation

= consider the effective reading approach (see
‘effective reviewing’ later)

= focus on the review questions - criteria/rules
® fucus on any specific role assignment you may have
= use source documents and checklists as directed

= prepare adequately by scheduling in time well in
advance of the review

= follow optimum checking rates intelligently

- ask for any further information you feel necessary
(e.g. on-line access to code)

® re-read your comments 10 mins prior to the review _
F.G. O'Hara and Associates

Reviewer guidance cont.

@ During the review
= avoid egotism, grandstanding and soapboxing
= listen, and think

~> remember you want to find more major defects
at the meeting
= don’t be afraid to ask the dumb question - a key
reviewer phrase is ‘I don’t understand..’!

= focus on the review questions and be constructive in
your comments

40 F.G. O'Hara and Associates
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Scribe guidance

® During the review
® ‘But I can read my own shorthand...’
= Ask for people to wait while you write
® mark up your document (different colour)
= note the page # and speaker’s initials

® liaise with the leader to ensure you have captured the
essence of each issue (maybe sit beside the leader so
(s)he can check the noted issues as you go)

41 F.G. O'Hara and Associales

Author guidance

@& Author

®-use the review criteria/rules when writing the
document/code

= you should be happy with the document/code before
it enters the review process

= clarify - don’t argue or take things personally
® follow the leader’s guidance
® remember your peers are doing you a favour

42 F.G. O'Hara and Associates
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Additional guidance

©® Project manager
= plan the review effort into your schedule

= ensure your team have the necessary support, skills
and resources to perform effective reviews

@ SQA
= ensure the planned reviews take place

= audit the review process itself - help identify
improvements

43 F.G. O'Hara and Associates

The Golden Rules

reviews must be scheduled

project plan must allocate resources for reviewing in the
project schedule

preparation is the key

review the material not the author
author is responsible for the material
‘is it technically adequate?’ - not could it be better?

author asks questions absut the material which the
reviewers attempt te answer

raise issues, ask questions - don’t design

44 F.G. O'Hara and Associates
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The Golden Rules cont.

@ all reviewers are treated as peers

© management should never use results of reviews as
individual performance indicators

@ signature does not equal approval - a review is not a
gate

45 F.G. O'Hara and Associates

Exercise: Review a Specification

® Objective:
= Conduct a review
® Consider:
= Remember 3 parts to every review

->Pre-Review (Author/leader preparation,
reviewers assigned, etc.)

->Review Meeting (Minutes prepared etc)
->Post-Review (Tidy-up etc)
@ Divide into teams as directed by tutor

= All will be reviewers but some with additional roles
(eg leader, scribe...)

@ Record the review issues on the templates PE."&'&Q?Q\ 4 Associates

(T101d) $-23




Fran O’'Hara, F.G. O’Hara & Associates Peer Reviews:
The Key to Cost-Effective Quality

s/

Exercise: cont’d

@ You have XX minutes for this exercise
©® Feedback session will be lead by review leaders.
i ® Discussion/Summary

47 F.G. O'Hara and Associates

Contents

® Why review?

® What does the process involve?
® Deployment strategy

® Case studies

® Effectiveness issues

® Metrics

48 F.G. O'Hara and Associates
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Peer Reviews:
The Key to Cost-Effective Quality

Deployment strategy

@ get your SEI CMM Level 2 processes under
control

= especially project planning and tracking
@ introduce a basic formal review process
= focus on identifying and fixing defects (major)
® reviews are planned into project
© obtain cultural acceptance
© improve the process
= migrate to an advanced process
= additional focus on defect prevention

49 F.G. O'Hara and Associates

Basic process

@ focus on identifying major/critical defects
@ defect prevention - side-effect rather then a focus
® concentrate on the big questions - main criteria

= staged use of criteria/rules and checklists
simple and few forms
minimise the number of meetings per review cycle
data collection/analysis minimal and focused
informal use of additional reviewing roles
leaders and reviewers trained
etc.

50 F.G. O'Hara and Associates
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Advanced process

® additional focus on defect prevention (e.g.
Gilb/Fagan)

@ formalise more of the process

® increased quantitative control of the process

@ more sophisticated sampling strategies

@ increased use of rules, checklists for each doc./code
type

® formalised use of additional reviewing roles

@ leaders subject to initial and on-going certification

@ etc.

51 F.G. O’'Hara and Associates

Contents

Why review?

What does the process involve?
Deployment strategy

Case studies

Effectiveness issues

Metrics

52 F.G. O'Hara and Associates
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Company A - Background

«ckground

® market leader in manufacture of PS Auto. Test
Equipment and EMC Systems and Instruments

® § software engineers (plus 12 involved in both
hardware and software)

= becoming increasingly oriented towards developing
software (windows applications)

= prior code review initiative failed ‘due to lack of

training and experience’ leading to informality and a
lack of review leadership

53 F.G. O'Hara and Associates

Company A - Reviev' Process
Introduction

o @ introduced Peer Reviews under the TRI-SPIN program
@ Training:
=] day training workshop followed by 7 days
consultancy support to help implement the process
® Results:
®‘One of our very first reviews saved us considerable
grief and money’
= obtained a benefit/cost of 2:1 from first 6 month pilot

phase (saving 2 hrs rework for every hour spent on
reviews)

54 F.G. O'Hara and Associates
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Company A - lessons learnt

@ Project management improvement is a prerequisite to

engineering improvement (see CMM level 2 and level 3)
»implementation of reviews process was hampered by
resource/schedule issues

® Management commitment and support at all levels is
crucial

® Experienced practitioner support and just in time
training are key issues with reviews

©® With reviews, ‘the cultural issues are probably a bigger
part of things than pure techniques’

55 F.G. O'Hara and Associates

Telectronics - Background

® Telectronics Pacing Systems, Sydney

» manufacturer of heart pacemakers and implantable
defibrillators

w real time embedded safety-critical system
=270 people in R&D, 35 in software

® reviews were cornerstone of quality system - used by
all disciplines

= no review data collected

= inefficiencies creeping in so a focused self-assessment
was performed in the area of peer reviews

58 F.G. O'Hara and Associates
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Telectronics - Actions taken

® results of self-assessment showed
= cultural problems - bureaucratic, ‘it’s not my job’,
reviews seen as a gate, reviewing the author, etc.
= process problems - inadequate preparation, conflict
in meetings, purpose of review unclear, reviews find
faults but not omissions, focus on style not content,
etc.
@ training course developed and delivered to address
these cultural and process issues

@ additional training on effective writing

57 F.G. O'Hara and Associates

Results and lessons learnt

® 1S09001 certification

© 0 field failures related to s/w in 1000s of years of
operation (1 lab. failure related to reviews!)

©® without metrics the effectiveness of review process is
subjective

©® formal (re)training necessary

® effective writing is a key underlying skill

® many ‘solutions’ devised here are actually embedded in
more formal approaches

58 F.G O'Hara and Associates
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Contents

® Why review?

@ What does the process involve?
® Deployment strategy

® Case studies

o Effectiveness issues

® Metrics

59 F.G. O'Hara and Associates

Effective reviews

@ Effective Writing
® Effective Reading
® Effectiveness tips
® Leader skills

80 F.G. O'Hara and Associates
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Effective writing

“What is written without effort is in general read
without pleasure”.

Samuel Johnson

“ I do not know what I think until I see what I
write” (sic)
B. Pascal

Writing is our chief way of thinking and learning

61 F.G. O'Hara and Associates

Essential questions!

4 @ What is the business purpose of this document?
® Who is my audience?
@ What will they DO with it?

62 F.G. O'Hara and Associates

Monday 16 June (T101d) $-31

sie Ay o Cusl-ttiecive Qudity



Fran O’'Hara, §.G. O'Hara & Associates

Monday 16 june

Peer Reviews:

The Key to Cost-Effective Quality

Effective writing cont.

® Better documents make better reviews

= as well better thinking and learning at the individual
and organisational level

® You have a choice

»write about what you know (brain dump)

= or write about what your reader needs to know
® Key Principles:

= o:ient everything to the reader

= structure your thoughts clearly

™ tr